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MINING POLICY IN BRITISH 
COLONIAL TERRITORIES 


HE Secretary of State has issued a general 

directive to Colonial Governments, dealing with 
policy in mining and mineral exploitation*. The sub- 
ject is clearly of much importance, and it cannot be 
too concisely or clearly set forth; discursive state- 
ments are not appropriate in a document of this 
character. The present memorandum contains 
matter that is trite and redundant, and it might 
have been better arranged. 

The memorandum properly stresses that minerals 
are a wasting capital asset, and that the first step 
in mining policy must be the determination of the 
extent of such resources ; for example, by geological 
surveys. This, of course, is a fundamental need ; and 
the interest now being shown by the Colonial Office 
in the mineral field, and its recognition, as shown 
by the appointment of Dr. F. Dixey, formerly director 
of the Geological Survey of Nyasaland, as adviser 
to the Secretary of State in all geological matters, 
of the need for expert services, are encouraging. 
A reason why systematic survey has come rather 
late in the history of most territories is that individual 
mining enterprise has often been the first means of 
developing and settling regions which would other- 
wise have remained unattractive; the risks under- 
taken by private enterprise are rarely contemplated 
by a State Department. 

Two paragraphs (5 and 6) contain strong pleas 
for the vesting of all mineral rights in the Crown. 
There are many good arguments in favour of this 
principle, which has, in fact, received general recog- 
nition for many years past, outside the British Isles ; 
its main object being to provide some measure of 
control over the exploitation of natural resources 
for the general benefit of the community. This 
indeed is stated in the preface to the memorandum. 
One may cite as an example the acquisition of the 
mineral rights in Southern Rhodesia for the Dominion 
from the B.S.A. Company. (In parenthesis, it may 
be observed that bad early legislation gave rise to 
one of the worst mining law-suits in history within 
this territory.) 

A good measure of indirect control can also be 
obtained by wise taxation ; for example, on the Wit- 
watersrand a sliding scale has been applied, by which 
the mining of low grade ores is encouraged, and the life 
of the field prolonged accordingly. In the paragraphs 
dealing with royalties and taxation (p. 8) it is observed 
that some such system is being considered for gold 
mining in Tanganyika and Fiji, in lieu of the standard 
rate of royalty usual in most Colonies, and may be 
extended to other forms of mining if practicable. 

Since the whole problem of the relation of mining 
to the community has been the subject of intensive 
study in the Union of South Africa for many years, it 
is surprising that the question is only now under 
consideration for the Colonies. Conditions there do 
not much resemble those in Great Britain, and have 


* Memorandum on Colonial Mining Policy. (Colonial N.206.) Pp. 
10. (London: H.M. Stationery Office, 1946.) 2d. net. 
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no parallel in the British coalfields; but are more 
nearly aligned with those in the great mining 
Dominions. Is it too much to hope that the Colonial 
Office may look to their example and practice for 
guidance ? In many of these, private enterprise 
has been the foundation of lasting prosperity and 
has much to be proud of. It should not lightly be 
subordinated to current political theory. One sus- 
pects, however, that the arguments favouring State 
control bear some direct relationship to the density 
of population. Sparsely populated and undeveloped 
territories are still very dependent upon the efforts 
of individuals toward their progress. 

In advocating the ownership and operation of 
active mines by the State, the memorandum is on 
far less secure ground. Once a series of highly tech- 
nical operations is subject to modification by political 
desiderata, its efficiency must fall. There is an 
ever-present risk of jobbery; the danger that a 
Government may only acquire well-developed or 
profitable properties ; suppress legitimate ventures ; 
or squander public funds unjustifiably. In the case 
of bodies set up by the State, there may be no general 
meetings at which shareholders and the Press are 
represented ; and the staffs are not subject to the 
strict rules and discipline of the Civil Service. It is 
stated that “mining should be carried on according 
to a deliberately planned programme and its social 
consequences carefully foreseen and directed .. .” 
(par. 7). The fact is that, except in certain large 
well-explored and well-developed fields, mining is too 
much of an adventure into the unknown to permit 
of long-range forecasting. That is why, presumably, 
a policy of short-term leases is advocated (p. 6). 

It is twice indicated in the memorandum that 
Governments should control the rate of exploitation 
of minerals. This statement requires amplification. 
The ultimate goal must be to recover the maximum 
possible quantity of an irreplaceable commodity at 
a reasonable expense. Nevertheless, it is wise to 
maintain a strategic reserve within any territory ; 
so that the rate of production must adjust itself to 
the ascertained reserves, to the demand within the 
Colony, and the permissible rate of export or other 
mode of dispersal of minerals. Some form of sub- 
sidy for minerals in short supply or of low concentra- 
tion may well be justified. Once mining has become 
established, it is subject to regulation by many im- 
ponderable factors, and the expert in charge must 
have the last word, whether the mine is privately 
or publicly operated. An artificial fluctuation of out- 
put or a premature shut-down may cause infinitely 
more mischief than controlling the production of a 
factory. It cannot be emphasized too strongly that 
adequate ore reserves should be developed by ex- 
ploration before there is major expense on ancillary 
operations such as provision of plant, power, trans- 
port and water supply. The failure to observe this 
principle has often been one of the weaknesses of 
private enterprise. 

The statement appearing on page 9 of the memo- 
randum that “Governments should seriously con- 
sider public exploitation wherever practicable’’, not- 
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withstanding the diverse conditions in the Colonies, 
may suffice as a direction to officers of the Crown; 
many others, however, will not be prepared to accept 
unchallenged a general statement of this character. 
Too much depends on the interpretation of the 
qualifying phrase “where practicable’. 

The question of mineral resources is now one of 
world importance ; if distress and strife are to be 
avoided, some world-wide pool for the conservation, 
distribution and recovery of mineral product: may 
well have to be established. But if, as the present 
memorandum indicates, minerals are “‘a gift of Nature 
to be shared”’, they are not won without hard plan. 
ning, work and risk. A distinction must be made 
between legitimate wants and an importunate 
clamour for the fruits of someone else’s labour. The 
consequences of mineral policy during the last two 
decades in the two great mining countries, Mexico 
and Brazil, where the doctrine of national ownership 
has been promulgated, might well repay closer study, 

Much of the memorandum, however, concerns itself 
with matters that are normally dealt with by mining 
engineers or mining economists within individual 
territories ; for example, by the Government Mining 
Engineer in South Africa, or the Bureau of Mines 
in Canada ; and Colonial Governments must necessar- 
ily attach considerable weight to the opinions of 
their local expert advisers. A close liaison between 
them and the home authority is eminently to be 
desired ; but too narrow a direction may well be 


out of place. Some recommendations in the memo-_ 


randum could only be decided by an expert on the 
spot. 

In securing expert services there is the urgent 
problem of providing suitable training for geologists 
and kindred workers in the various Colonial territories. 
Not all the British universities can provide teachers 
with the requisite Colonial experience, nor can the 
British Isles afford a wholly appropriate training 
ground. In this. respect, Canada, Australia and 
South Africa are more fortunate; and recruits to 
the Colonial Geological Survey Services ought to be 
given facilities for special training and experience in 
the Dominions as well as in Britain. 































X-RAY CRYSTALLOGRAPHY IN 
INDUSTRY 


Radiocristallographie 
Par André Guinier. Pp. ix+ 294+ 16 plates. (Paris: 
Libr. Dunod, 1945.) 725 francs. 


URING the last twenty years X-ray crystallo- 
graphy has found many industrial applications 

in France as elsewhere. The present volume is 
written for the industrial man of science who requires 
a broad knowledge of the appications of the subject. 
The first chapter gives a short account of the 
properties of X-rays, the second chapter describes 
very briefly the types of X-ray tubes and high- 
tension equipment at present in use. The third 
chapter gives a summary of the theory of crystallo- 
graphy in so far as it is necessary for the determina- 
tion of cell dimensions; but it is the author’s ex- 
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essed intention not to include a discussion of space- 
goups or of the methods of finding actual atomic 
arrangements within the unit cell. Chapter 4 gives 
an account of the principles of X-ray powder photo- 
graphy, and Chapter 5 discusses the taking and 
interpretation of rotating-crystal and of Laue photo- 
gaphs. The concepts of the reciprocal lattice and 
of the reflecting sphere are used ; but the discussion 
ofthem is rather too brief to enable a serious student 
to understand the problems fully. The omission of 
moving-film photographs is surprising seeing how 
many applications they now have. One of the 
author’s main contributions to recent developments 
in X-ray crystallography, namely, the use of the 
focusing monochromator, is described in Chapter 6. 
Though introduced originally by Johannsen in 
Sweden, the focusing monochromator has in recent 
years been more developed and applied in France 
than elsewhere. This book contains a number of 
the author’s beautiful photographs taken with this 
monochromator; and for many purposes where 
freedom from background fogging is necessary, it is 
particularly valuable. Chapter 7 deals with the study 
ferystal texture, and includes both the determination 
f the size of smali crystals and the preferred orienta- 
tion of crystals in polycrystalline aggregates. This 
discussion also is rather brief, and the omission of 
the use of charts of constant 6-, p- and @w-values is 
unfortunate. The absence of references to moving- 
film methods of studying preferred orientation also 
restricts the usefulness of this chapter. Chapter 8 
deals with the connexion between cell dimensions 
and chemical composition, particularly in relation to 
solid solution in alloys. A short section is devoted 
to the measurement of internal stresses in metals by 
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the changes in cell dimensions induced by those 


stresses. Chapter 9, on superlattices, leads on to a 
more general study of imperfections in crystals in 
Chapter 10. This chapter includes the study of the 
influence of the size of crystals, of thermal agitation 
and of the effects of cold-working on the breadths 
and intensities of powder lines. Chapter 11 deals 
with diffraction by liquids and amorphous bodies. 
The twelfth and last chapter describes another special 
ontribution of the author to this subject, namely, the 
we of the scattering of X-rays at very small angles 
from the incident beam to determine the shape and size 
of the particles. This method, which is applicable to 
aggregates of particles ranging in size between 20 
and 500 A., no matter whether they are crystalline 
amorphous, is likely to yield valuable information 
n colloidal substances which is complementary to 
that which can be obtained by other X-ray methods. 

The nine appendixes deal with various proofs of 
fundamental theoretical relations and with a short 
account of the use of the stereographic projection. 
Among the tables there is one very useful table of 
spacings in relation to Bragg angles for cobalt Ka 
radiation, which is not given in the “International 
Tables for Crystal Structure Determination”. The 
xteen plates contain some beautiful X-ray photo- 
graphs which reveal the great advances made in 
technique by the use of strictly monochromatic 
radiation. 

In conclusion, the author is to be congratulated 
on producing, just at the end of the War, and under 
the difficult conditions which then prevailed in 
France, a work which will be much appreciated not 
mly in his own country but also in every country 
where X-ray crystallography is studied. 

W. A. Wooster 
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THE COAST OF ENGLAND AND 
WALES 


The Coast-line of England and Wales 
By J. A. Steers. Pp. xix + 644+ 117 plates. 
(Cambridge : At the University Press, 1946.) 42s. net. 
HE appearance of a large and well-illustrated 
volume dealing with the shore-line of England 
and Wales is a notable event. Several books have 
been written about parts of our coasts, but there 
has hitherto been no full-length study of the coast 
as a whole, and Mr. Steers is warmly to be congratu- 
lated on the completion of so extensive a task and on 
the successful publication of his work at this time. 

Essentially, Mr. Steers’ approach is that of the 
physiographer concerned with the factors influencing 
coastal forms, and he has included a chapter dealing 
with such general physiographical considerations as 
wave action and the movement of shore material, the 
orientation of beaches and the forms of cliffs. In 
the eight chapters dealing with particular sections 
of the coast he has emphasized these aspects of 
shore-line evolution, at the same time directing 
attention to the geological conditions which have 
largely controlled the development of major features 
both of coastal and inland areas. The close relation- 
ship between the nature of the coast-line and the 
previous history of the area of which it forms the 
present boundary is a constant theme. Thus much 
attention is given to changes of relative level of the 
sea, which have influenced the erosion both of the 
coast and adjoining land areas. A special chapter 
towards the close of the volume deals with these 
recent vertical movements of the shore-line, and 
present knowledge of their chronology is summarized : 
but the author well realizes the wide divergencies of 
opinion regarding problems such as the correlation 
of raised beaches in distant areas, and the reader is 
warned that final conclusions are not yet in sight. 

The difficulty of a simple classification of our 
coasts is fully recognized, since in many areas a 
succession of emergences has been followed by a 
comparatively recent submergence. As the author 
points out, “‘it is clearly difficult to regard much of 
the Welsh coast as merely either submerged or 
emerged’’, and a similar statement would be justified 
in most parts of Britain. In some areas the results of 
submergence, and in others the results of emergence, 
are outstanding, owing to the previous contour of the 
land or adjacent sea bed. 

In his survey of the coasts, as he himself notes, the 
author has given rather more space to the flat coasts 
than to cliffed coasts. In the former he finds that 
there is often an interesting physiographical evolution 
to trace, while in the latter it is hard to provide 
much more than a dull statement of rather obvious 
facts. He notes, however, that there seems “‘to be 
scope for a good deal of very interesting work on the 
intricate details of many miles of rock-bound coast’’, 
and suggests that the stratigraphical geologist 
working on a coastal area could often aid greatly in 
an understanding of the development of cliff forms. 
It may be suggested that the preparation of diagram- 
matic interpretations of the geological structure of the 
cliff (as in Fig. 102 in this book, showing a part of 
the Yorkshire coast, and Fig. 51 of Dorset) would 
enable many physiographers to appreciate very 
rapidly the essential factors in the structure and to 
see their relationships to cliff form. Indeed, it would 
have been a great help to many non-geological 
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readers if such geological diagrams of the cliff face 
of various areas had been more freely introduced by 
the author, and it may perhaps be hoped that he 
will consider this when a new edition is called for. 
Details of cliff form are so closely related to geological 
structure that large-scale diagrams may be very 
illuminating. We may feel some sympathy with Mr. 
Steers in this matter, however, for notwithstanding 
the great variety of cliff profiles, caves and head- 
lands, the description of numerous examples of the 
relationship of rock structure to cliff pattern, so 
easy of interpretation in most cases, is not a task in 
which many will find inspiration. 

While the author discusses much detail of coast 
patterns, he has not neglected some of the wider 
features. Particularly interesting is his treatment 
of the more notable inlets, such as the Wash, the 
Thames estuary and the Bristol Channel. The 
origins of the two latter are compared, and although 
the surface geology of the two areas is very different, 
attention is called to suggestions that both are due to 
Miocene movements, possibly influenced by structures 
of earlier date. It may be noted that the boundary 
between Palwo-Europe and Meso-Europe extends 
approximately parallel to these depressions, and the 
Bristol Channel at least follows a belt which separated 
regions of different character both in early and 
later Palwozoic times ; it may correspond to a belt 
of great tectonic significance. Several lines of evidence 
point to the occurrence of post-Jurassic (presumably 
mid-Tertiary) movements in the Bristol Channel 
area ; among these the occurrence of sharply folded 
and thrust Lower Lias on the Channel shore of North 
Somerset is important, though its significance in 
this connexion has not been stressed. Prof. O. T. 
Jones produced a contour map of the base of the 
Lias in part of the area, showing marked folding 
which he suggested had resulted from Miocene 
movement. Mr. Steers correctly notes, however, that 
intra-Liassic folding may account for some at least 
of this folding (p. 191); moreover, later Jurassic 
movements (especially pre-Vesulian movements) 
in the Mendip area were such that the amount of 
Tertiary folding is not readily determined from the 
form of the Lias base. Mr. Steers also directs attention 
to the fact that the Bristol Channel consists of two 
parts, an east-west section which may be regarded as 
extending eastwards into the flats south of the 
Mendips ; and a north-easterly section, the Severn 
estuary, the origin of which has not been fully 
explained, though it is related to the structural 
features. 

It will be seen that Mr. Steers has written a book 
which is likely to stimulate geologists, physiographers 
and others to a livelier interest in coast features. He 
has taken a wide view, and has written much also 
of interest to the ecologist. Here and there he has 
introduced notes on coast protection and its problems, 
while he comments on many matters relating to the 
use of the coast-line and to its preservation. In 
short, this book should be consulted by many readers 
besides students of those subjects for whom it is 
written. If, as we may hope, many parts of our coasts 
are preserved for the benefit of those who wish to 
enjoy their beauties or to investigate the scientific 
problems they present, this book will provide informa- 
tion for those who are responsible for selecting the 
stretches of coast-line or for their maintenance. 

It remains to add that there are two introductory 
notes, by Prof. L. Dudley Stamp and Sir Patrick 
Abercrombie; that there are numerous diagrams and 
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maps (a few unfortunately without a scale—a reg) 
disadvantage for the reader); and that there are 
115 photographs showing features from al! parts 
of the coast, besides two very beautifu! colour 
photographs. A. E. Truremay 


NATIVE FARMERS AND BRITISH 
INDUSTRY 


Colonial Agricultural Production 
The Contribution made by Native Peasants and by 
Foreign Enterprise. By Sir Alan Pim. (Issued under 


the auspices of the Royal Institute of International § 


Affairs.) Pp. ix + 190. 
Toronto: Oxford University Press, 1946.) 
net. 


(London, New York and 
LOs. 6d 


HE history of emigration and settlement contains 

little which our own or any other colonizing 
State can contemplate with much satisfaction, when 
considered in relation to the native populations of 
the countries colonized. For long years the natives 
were at best sources of cheap labour for the enter. 
prises initiated by the colonists, and it would be 
no exaggeration to say that any consideration for 
them, any recognition of their organisations and 
social institutions, or any feeling of responsibility for 
the improvement of their economic condition, are 
things of very recent growth. The idea of trusteeship 
for backward peoples, always present in our best 
administrators, was not generally recognized by 
British public opinion until well into the present 
century. Even to-day, it could not be said that the 
interests of those controlling the capital invested in 
plantation agriculture are always pursued with due 
regard for the native communities upon whom they 
depend, almost exclusively, for manual labour. The 
importance of the Colonies, however, in our national 
economy is even greater to-day than it was before 
the great changes in the commercial structure of the 
British Empire and its relations with other countries 
brought about by the War. The problem is how to 
develop their great latent resources in the interests 
alike of the Empire and of the native populations, 
and this, in the main, is the problem with which 
Sir Alan Pim deals in his new book, which is published 
under the auspices of the Royal Institute of Inter- 
national Affairs. 

No one is better qualified than he either to describe 
the conflict of interests, where such exists, and to 
pronounce judgment upon it, or to direct our attention 
to the great field of work still awaiting our adminis- 
trators in the Crown Colonies, in raising both the 
social and the economic standards of life among 
the native races. Following a distinguished career 
in India, Sir Alan has been employed by the Govern- 
ment on special missions to Swaziland and Zanzibar, 
Bechuanaland, Basutoland, Kenya, Northem 
Rhodesia, among British African dependencies, and to 
British Honduras. Thus he had been able to study 
the problem over a wide range of territories and 
races, exhibiting every stage of development m 
agriculture, from the entirely primitive native 
production to the highly developed plantation 
industry, and every stage of culture from the untut- 
ored savage to the native graduate at a British 
university. 

The results of his study are presented geographically 
in his recent book: the Netherlands Indies, Malaya, 
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ous (eylon and Mauritius ; Fiji and the West Indies ; 
re are fy ihe tropical African dependencies; and _ British 
parts y Central and East African dependencies. Sir Alan 
colour fy quotes Lord Hailey for the statement that “it has 
an igen an outstanding tenet of British Colonial policy 


that peasant production is to be preferred to any of 
those forms of development involving the use of 
imported capital and management, which are 
gnerally known as the ‘plantation system’”’. It 
would be interesting to know when this became the 
oficial policy, for there is little in the organisation, 
for example, of so young a colony as Kenya, to sug- 
gst that the Home Government had been seriously 
concerned, from the first, to promote the agricultural 
development of the natives. However, this is only 
one issue; and not the least interesting feature of 
sir Alan’s book is his description of the great variety 
of social and economic conditions with which the 
administrations have to contend. Not only is there 
the question of getting a ‘square deal’ for the natives 
under the plantation system, there is also the difficult 
problem of improving the technique of great numbers 
of native producers who are misusing the land or 
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10ns of 
natives failing to use it fully, to the detriment in either case 
- enter. § of their standards of life ; and lastly there is perhaps 
uld be § the most important consideration of all, how can the 
ion for native standard of farming be raised in association 
is and | with the production of a market crop ? 
lity for Native producers the world over are mainly sub- 
m, are | sistence farmers, and only by the evolution of a land 
eeship [f utilization system which can combine self-supply with 
rr best I} steady production for the market will it be possible to 
ed by & introduce or to extend a cash economy, in the interests 
resent f alike of the native countries and of the highly organ- 
at the § ised States such as Britain, who have assumed 
ted in § responsibility for their administration. The self- 
th due § sufficient peasant or native farmer has a strength 
2 they ff that no other class of any community can show, for 
. The @ heneed never starve. At the same time, his standard 
tional § of life is generally a low one, often falling below an 
before J adequate nutritional level, and the only escape is 
of the § by the practice of some form of husbandry which will 
ntries § enable him to enter the market with something to 
ow to @ sell. Immediately, he becomes a purchaser of other 
erests J requisites than food, or of foods with which to supple- 
tions, J ment the deficiencies of his own culture, and there 
which @ is a general rise in the economic level of the com- 
lished # munity. 
[nter- How to bring about these conditions would seem to 
be the principal aim of British Colonial administration. 
scribe It involves education, finance, health services, and 


public works of all kinds for opening up the territories. 
Sir Alan writes with authority on ail these subjects, 
and on the special difficulties which have to be faced 
in each of the countries reviewed—problems of land 
tenure, for example, or of credit, or of training for the 
labourer, particularly in the use of labour-saving 
appliances and machinery. In some countries, 
physical and climatic conditions call for heavy 
expenditure on capital works such as irrigation, if 
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)— agricultural production is to be possible. In other 
tudy § countries, the populations are so sparse that labour 
and § may have to be imported; in others again, too 


densely populated, the subdivision of land has gone 
too far for good living, and the organisation of other 
industries for alternative employment is pressing. 
At the present time, much is to be hoped, and may 
even be expected, from the development of 
native agriculture, alike in the interests of the 
agriculturists and of British trade and industry. 
Cc. 8. Onwry 
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SCIENCE AND THE HISTORY 
OF SOCIETY 


The Path of Science 

By Dr. C. E. Kenneth Mees, with the co-operation of 
Dr. John R. Baker. Pp. xii+250. (New York: John 
Wiley and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1946.) 3 dollars. 


N this book the author has expanded a course of 

lectures on the development of science and its 
relation to the history of society, recently given by 
him as Hitchcock professor at the University of 
California. The first of its ten chapters deals with 
the interpretation of history, and the different con- 
ceptions that have been put forward, namely, unique 
events, cycles of civilization, and the idea of progress. 
Dr. Kenneth Mees rightly directs attention to the 
separation of humanistic learning from scientific know- 
ledge, and adds: ‘“The humanists must unde stand 
what the scientists have done in the past, are doing 
now, and may do in the future; while the scientists 
must see their work in the light of history and in 
relation to the effects that its application to social 
conditions will produce’’. 

The second chapter is an attempt to reconcile 
the various conceptions of history. The theme is 
the ‘Helix of History’, which admits of a vertical 
component as well as indicating the idea of revolu- 
tions of civilization. The frontispiece shows how the 
helix may steadily increase the separation of its coils, 
and then, suddenly, after the discovery of the 
methods of experimental science, spring upward in 
an almost vertical direction. 

Chapters 3 and 4 deal with the method of science 
and its development. Reference is also made to the 
sense of ‘frustration’ felt by such writers as Prof. 
J. D. Bernal, and it is pointed out that it is not 
organisation that will solve the difficulty, but more 
knowledge. With regard to the latter, it is ‘quite 
impossible to predict in advance whether any part- 
icular scheme of scientific work will produce results 
which can be ‘applied’ ”’. Explanations are reviewed 
of the unique phenomena of the seventeenth century, 
and reference made to the comparatively small 
number of those responsible for scientific develop- 
ment since that period. 

About one third of the book is devoted to a com- 
prehensive survey of the growth of the major 
sciences—physics, chemistry and biology. In the 
words of the author, this forms a “résumé of the 
ideas of science and the methods by which these 
ideas have been evolved. A brief account of science 
intended to give a picture of the whole to an educated 
man.’ The growth of physical and chemical ideas 
is traced by Dr. Kenneth Mees, and indicates a wide 
interest of subject, culminating in atomic fission and 
the cyclotron. Chapter 7, ‘““The Growth of Biological 
Ideas’’, is written by Dr. John R. Baker, lecturer in 
zoology in the University. of Oxford, who with a 
wealth of knowledge and experience traces the de- 
velopment of modern biology from 1537, the year 
in which Vesalius settled in the University of Padua. 
Reference is made to individual work, as well as to 
broad lines of development. The chapter concludes 
with a plea that. physiology should break loose from 
subservience to medicine; then “‘we may look for 
rapid progress in our understanding of the processes 
of growth and differentiation’’. 

The remainder of the book deals chiefly with the 
organisation of research—whether for basic scientific 
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knowledge, or in the more applied form of industrial 
research ; and Dr. Kenneth Mees’ experience—he is 
vice-president in charge of research, Eastman Kodak 
Company, Rochester, New York—gives weight to his 
analysis of the problem. The book concludes with 
a short chapter in which the “Path of Science” is 
reviewed, particularly with reference to methods of 
government and political leadership. 
H. D. ANTHONY 


TEACHING OF INORGANIC 
CHEMISTRY 


General and Inorganic Chemistry 

For University Students. By Prof. J. R. Partington. 
Pp. xxiii + 916. (London: Macmillan and Co., Ltd., 
1946.) 36s. 


OWEVER much a new text-book from an 
authoritative writer may be welcomed, an 
even warmer reception usually awaits a well-estab- 
lished text after searching revision. Prof. Partington’s 
““Text-Book of Inorganic Chemistry for University 
Students” is familiar to every student of chemistry, 
and an up-to-date text-book, planned in a generally 
similar way and from the same pen, is a valuable 
addition to our teaching resources. The new ‘“‘Parting- 
ton”’ is a distimct advance on its predecessor, parti- 
cularly in the provision of much-expanded sections 
on the chemistry of the less common elements. 

The book is divided into two distinct sections. 
The first, comprising rather less than one third of the 
text, is an outline of classical physical chemistry, at 
a standard adequate to provide for intermediate 
and university scholarship candidates. The second 
section treats the chemical elements in the order of 
groups in the ‘short’ Periodic Table ; this section is 
of substantially higher standard than the first, and 
it is designed as a basis for work up to general degree 
level in inorganic chemistry, the intention being 
that honours students should read the more advanced 
aspects of the subject in original papers and specialized 
texts. The book thus provides all the physical and 
inorganic chemistry needed by a university scholar- 
ship candidate, with sufficient additional material 
in inorganic chemistry to make it useful right up to 
the honours degree examination. The policy of 
covering so much ground in a single volume is perhaps 
open to question, but Prof. Partington’s succinct 
style of writing and careful selection of material 
have ensured thorough treatment of the whole 
field, and consequently a wide appeal for his book. 

The general and physical chemistry section of the 
book is well planned on conventional lines, and proper 
attention is given to atomic and molecular weights, 
the kinetic theory, the phase rule, solutions, thermo- 
chemistry, electrochemistry, and chemical and 
electrochemical equilibria. Four chapters at the end 
cover the Periodic Law, modern atomic theory, the 
solid state, and the quantum theory of the atom and 
of valency ; these chapters provide a basis of general 
principles for the inorganic section of the book. 
Unfortunately the pace of recent developments and 
war-time restrictions have been such that the treat- 
ment of radioactivity will need considerable expan- 
sion at an early date. The discussion of valency 
affords a useful picture of modern views without 
being too highly theoretical, and is well adapted to 
students’ needs. The sections on the structure of 


NATURE 


March 15, 1947 V 159 


solids, however, are disappointing, and do not 
sufficiently reflect the basic importance of st ruictura) 
concepts in the inorganic chemistry of solids. Non. 
stoichiometric relationships in solids, particularly 
merit more consideration in view of the rapidiy 
growing appreciation of their fundamental « ignific. 
ance. 

The inorganic section of the book, consi 
@ concise and accurate presentation of . 
facts, is uniformly excellent, and the author 
congratulated on covering a large and dive 
of knowledge in a way that is open to little ctaileg 
criticism. However that may be, the ceneral 
approach to the subject as a whole is unattractive; 
in its condensed and rather uninspiring presentation 
of factual chemistry, the book may tend rather to 
weaken than to arouse interest in the inorganic field, 
Admittedly there is no short cut to a knowledge of 
the descriptive chemistry of the elements, and for 
this reason the adoption of a simple system of 
treatment based on the Periodic Table merits hearty 
commendation ; too early an attempt to systematize 
the facts of inorganic chemistry leads to disillusion. 
ment when the exceptions are discovered to be far 
too numerous to prove the rules. Nevertheless, 
many branches of modern inorganic chemistry lend 
themselves to discussion in such a way that broad 
lines of progress are emphasized, and genuine interest 
promoted in the reader. The present work retains 
the classical style of inorganic text-books rather too 
tenaciously. 

Prof. Partington maintains in his preface that 
students should consult original papers in the course 
of their studies, and he gives a century-old quotation 
by George Fownes in support of his view. During 
the past century, however, inorganic chemistry has 
developed rapidly, particularly in the application of 
new experimental techniques, and university courses 
have also changed a good deal. Modern students 
complain, not without good reason, that they are 
expected to read far too much; they will scarcely 
welcome the author’s suggestion that his admittedly 
concentrated survey is intended as a companion to 
more or less extensive reading elsewhere. They will 
find it a hard task, in fact, to use the book in this 
way. The references are too numerous and insuffici- 
ently discriminating, and unless they are followed 
up with a measure of wisdom uncommon in students 
they will lead to a detailed knowledge of a few selected 
topics, at the expense of a broad general acquain- 
tance with inorganic chemistry. Certainly a graduate 
in chemistry should have studied original memoirs 
of recognized merit; but their selection requires 
much more definite guidance than this book affords, 
In inorganic chemistry, original papers are best 
used in the study of special experimental methods 
and their application, which usually possess sufficient 
inherent interest to hold the reader’s attention and 
infuse in him something of the spirit in which the 
science has developed. 

Prof. Partington’s book deserves popularity, but 
its limitations should be realized and counteracted 
by wise counsel from the teacher—an indispensable 
adjunct, after all, to any university course. If the 
book arouses interest in the whole subject of teaching 
methods in inorganic chemistry, Prof. Partington’s 
service to chemists, already great, will be yet greater. 

Adequate descriptions of lecture experiments are 
given throughout the book. The diagrams are clear 
and well chosen, and the standard of printing and 
production is high. A. J. E. WELCH 
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THE INDIAN SCIENCE CONGRESS 


DELHI! MEETING 
By Sin CHARLES DARWIN, K.B.E., F.R.S. 


HE thirty-fourth Indian Science Congress was 

held at Delhi between January | and January 8, 
sad was attended by delegations from various 
entries. From Great Britain delegations were 
appointed by both the Royal Society and the British 
Asociation, and it is appropriate to recall that nine 
wars ago the British Association had sent a large 
‘arty to the twenty-fifth Congress, when it met in 
(sleutta. I had the privilege to be a member of that 
atlier party, and it was pleasant to renew acquaint- 
wce with Indian friends, and interesting to witness 
the progress in science made in the interval. The 
ther delegations were from Canada, the United 
tates, France, the U.S.S.R. and China, and we were 
jl treated in a most generous manner by our hosts, 
sho bore all the expenses of our stay in India, 
yranged for our tours to all parts, and looked after 
ys most considerately the whole time. 

Asto the personalities of the Congress, the president 
vas Pandit Nehru, who managed to spare a very 
wnsiderable amount of time from his other activities, 
both in attending the meetings and in entertaining 
the visitors ; it is encouraging to see what a large 
slace the furtherance of scientific development plays 
in the plans of the political leaders. The chief part 
in organisation was played by Sir Shanti Bhatnagar, 
who occupies in the Government of India a position 
skin to that of the secretary of the Department of 
Scientific and Industrial Research in Great Britain. 
It is largely due to him that India is establishing no 
ss than five new government-controlled research 
institutions, one of them in physics, but of this more 
below [see Nature, February 8, 15 and March 1). 
The secretaries were Prof. P. C., Mahalanobis, the 
statistician, and Prof. D. 8. Kothari, the physicist. 
In addition to the others who assisted in the organ- 
sation, special mention should be made of a large 
body of ‘volunteers’, students of the University of 
Delhi, who seemed to be able always to give the 
right kind of help, whether in setting up a lantern, 
marranging chairs, taking messages, or clearing 
mngways, without, so far as one could see, any 
instructions at all. 

Apart from the Russians, who of course came by a 
different route, most of the delegates flew together 
fom London to Delhi, and slightly disorganised the 
(ongress by arriving late on account of the weather 
it the start. Consequently the opening ceremony 
was postponed a day. It was held in the grounds of 
the University of Delhi, and there was a very large 
sttendance, including many prominent members of 
the Government of India. In addition to the presi- 
jential address, there was an address of welcome by 
ir Maurice Gwyer, the vice-chancellor of the 
University, and other speeches were made and letters 
of goodwill presented, including one from Sir Henry 
Dale as president of the British Association. 

On the following day there was the ceremony of 
ying the foundation stone of the new National 
Physical Laboratory by Pandit Nehru. This is to be 
built on a large vacant site not far from New Delhi, 
ind near the already existing Agricultural Research 
Institute. It was a great pleasure to me personally 
to witness this scene since, when Sir Shanti Bhat- 
agar led a mission to Great Britain a year ago, 
he had told us much about his plans for a laboratory 
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to parallel our own N.P.L. In a country like India, 
where industrial development is rather young, 
there is great need for a centre which can look 
after standardization, and this will probably be the 
main activity of the new Laboratory at the start, 
though it very properly intends to undertake a good 
programme of research as well. On another day we 
attended a ceremony when the foundation stone was 
laid of an Institute of Industrial Research, which is 
to be an organisation on something of the lines of the 
Mellon Institute in Pittsburg. It has been estab- 
lished through the generosity of Sir Shri Ram as an 
independent institution, and lies in grounds'next the 
University. Yet another ceremony we attended was 
the conferment by the University of Delhi of honorary 
degrees. Lord Wavell, who is chancellor, made a 
great impression by speaking in Russian when he 
conferred degrees on the Russian delegates. 

With these engagements and with much hos- 
pitality given to us, it was not easy for thb visitors 
to attend the sectional meetings with any diligence. 
Each evening some of us gave lectures on general 
scientific subjects to audiences of something like two 
thousand, and we were much struck by the interest 
and enthusiasm of these audiences, and the notable 
absence of the restlessness which would be expected 
among such a large number. Most of us also gave 
papers in the sections, but it was not possible to 
attend the meetings regularly, and for the rest it is 
only possible to record general impressions. Of 
mathematical studies the most flourishing is statis- 
tics ; including theory and application, there were no 
less tlian fifty-three contributions on the subject. Of 
the distinction of the many workers in physics it is 
scarcely necessary to speak, though reference should 
be made to the newly established institute in Bombay 
under the direction of Prof. H. J. Bhabha. In 
experimental physics it is refreshing to see what a 
lot of important work can still be done outside the 
nucleus. Some of us have felt there was a danger 
that all interest had disappeared in general physics, 
even including in the term the atomic physics which 
flourished fifteen years ago, and it is reassuring to see 
such a good list of titles in the subject, leaving no 
doubt of what a lot of interesting work there still is 
in it. Of other subjects I cannot claim personal 
knowledge, but from colleagues I have gathered that 
in the biological sciences the emphasis has been more 
on the systematic and taxonomic side, rather than 
on the physiological. This is perhaps natural and 
proper, since the fauna and flora of India must still 
repay closer study than they do in an intensely 
explored region like Europe. On the side of practical 
developments in scientific agriculture the outlook is 
most promising, though in that field there is the 
opposition of the intensely conservative traditions of 
peasant agriculture. 

During the week of the Congress there was an 
Exhibition of Scientific Instruments in the buildings 
of the University of Delhi. Part of this was contri- 
buted by the Army, which showed much of the 
equipment it had developed for tropical warfare. 
One aspect shown was the damage dune to military 
stores by various pests, both fungi and insects, and 
the methods of coping with it. The damage was 
enormous in quantity ; for example, the termite is 
usually regarded as one of the chief tropical pests, 
but its damage did not rank very high in the list 
compared to certain beetles. There was an exhibition 
by the Meteorological Office of instruments and also 
of its methods of giving warning of flood or storm. 
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The chief items, however, were the manufacturers 
exhibition of instruments. Before the War, scarcely 
any scientific instruments were made in India, but 
now quite a large number of firms are making them. 
There was a considerable variety of laboratory equip- 
ment, most of it the ordinary equipment suitable for 
students’ laboratories. For a start this is clearly 
appropriate, since the demand for it is so large ; but 
to judge by the workmanship it will not be long 
before more ambitious plans are made. 

At the end of the Congress the visitors were taken 
by air to Agra for a day of sightseeing of the Taj 
Mahal and the other wonderful monuments near by. 
After this they dispersed all over India, especially to 
Calcutta, Bombay, Hyderabad, Bangaloze and Lahore, 
to visit scientific institutions or to give lectures, and 
they then returned home separately. Since on my 
previous visit I had not seen the Punjab, I this time 
visited Lahore, which is the headquarters of the very 
large University of the Punjab, with its colleges 
spread over various parts of the province. Here I also 
had the good fortune to see something of the works 
of irrigatien, including the hydraulic laboratory at 
Lahore and a field laboratory for hydraulic models at 
Madhopur, « hundred miles away. The development 
of hydraulics, both in experiment and practice, has 
in India reached a level beyond what we have yet 
achieved in Britain, as is witnessed not only by these 
laboratories but also by the actual irrigation works. 
In flying through Sind one goes over literally hundreds 
of square miles of intensively cultivated country now 
watered by the Indus which thirty years ago was a 
complete desert. In the Punjab the irrigation has 
been going on much longer, and they are now pre- 
occupied with its less encouraging sides, the increasing 
salinity of the soil and the waterlogging. 

From Lahore I went to Peshawar to see the north- 
west frontier. Though strictly speaking it is a 
digression from the subject of this article, one item 
of my visit may be mentioned, which is of metro- 
logical (or perhaps anthropological ?) interest. Not 
far from Peshawar there is tribal territory which is 
not under the direct control of the Government of 
India. Here the blood-feud prevails and has called 
into existence a flourishing industry of rifle manu- 
facture. The factory I saw must have had sixty or 
seventy workmen working with hand-driven lathes 
and hand-blown furnaces making rifles and revolvers 
which are exact copies of the British army types. 
They are expected to be so exact that they must be 
stamped with the appropriate marks, “‘V.R.”, 
“Enfield”, etc. The shaping is also accurate; for 
example, the block of metal for the chamber is filed 
by hand to match a template, though I confess it 
seemed to me that the match was visibly not quite 
perfect. The gun-sight was very accurately aligned 
with the barrel, but I could not find out how this 
was done. They showed me how the bore was 
measured during the work in a very simple manner, 
by pushing a conical bullet in at the muzzle so that 
the distance it went in gave an accurate indication 
of the diameter. Even the screws in the stock were 
hand-made, but with the help of a set of taps acquired 
from England. The chief fault of the rifles, I was 
told, was that the heat treatment of the barrel could 
not be controlled, so that the life of the rifle was 
rather short ; but since ammunition is hard to come 
by this is not so serious. I was told that it takes a 
man about a month to make a rifle. 

For purpose of record it may be of interest to give 
a list of the various visiting delegations : 
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Prof. P. M. 8. Blackett, Prof. W. Brow, 


Mun 
Mo ; 


Britain. 
Sir Charles Darwin, Sir Arthur Fleming, ." 
Fox, Sir Harold Spencer Jones, Prof. L. 
Prof. Dudley Stamp, Sir D’Arcy Thompe 

Canada. Dr. W. F. Hanna, Dr. T. 
Prof. R. B. Thomson. 

China. Prof. 8. 8. Chen. 

France. Prof. and Mme. J. 8S. Hadamard, 

U.S.A. Dr. A. F. Blakeslee, Dr. W. E. Demip 
Dr. E. Newton Harvey, Dr. O. Riddle, Dr. H 
Shapley. 

USSR. Prof. Bolshaikov, Prof. E. N. P 
Prof. S. Umarov, Prof. V. P. Volgin. 
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STRUCTURE OF CLAY 


By Pror. NILS HAST 
Kungl. Tekniska Hégskolan, Stockholm 


Methods of Investigation 


LECTRON-MICROSCOPICAL studies on ¢ 

are generally performed by suspending the ley 
particles in water and transferring them to the 
specimen film in the microscope. By this means, 
however, it is impossible to gain insight into th 
structure of the clay, since this is broken down in 
the suspension process. 

In studying the structure of clay, I have worked 
out and used the experimental procedure described 
below. The electron microscope used is that of the 
Nobel Institute for Physics, Frescati, Stockholm, at 
which Institute the investigations are at present in 


rogress. 
A fresh fracture surface is prepared in the clay by 
breaking a small piece of the material in a direction 
perpendicular, or parallel, to the natural direction of 
stratification. On this surface are spread immediately 
some drops of a liquid with a surface tension lower 
than that of water, for example, amyl acetate. This 
liquid then covers the moist surface of the clay, 


entering even the slightest irregularities. If, for 
example, cellulose nitrate has been dissolved in the 
amyl acetate, the evaporation of the solvent will 
leave a thin film of cellulose nitrate on the clay sur 
face. This skin, which constitutes in some measur 
a cast of the surface, can afterwards be pee 
The molecular dimensions of cellulose derivative; § 
polystyrene and other suitable casting preparation 
are, however, so large in relation to the fine structum 
of the clay that a cast of the finest details canna 
be made with their aid. As will be shown below, the 
structure of clay contains details measuring 15 A. @ 
less, which is less than the molecules in the casti 
material. It is also known with respect to films F 
the materials mentioned that they possess structun 
of their own, which may render the interpretation @ 
the photographs more difficult when very 
magnifications of about 100,000 must be employ 
as in the case of clay. | 
The present procedure is based on the idea that 
the projecting irregularities of the clay surface ar 
surrounded with the ‘casting material’ and accom: 
pany the latter when it is peeled off, but that a 
other parts of the fracture surface also there is 4 
certain adhesion between the cast and the clay. 
When the film is removed, a fracture may take place 
in the actual boundary layer, for example, if watet 
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the clay 
to the A 
means, Fig. 1. BENTONITE, FROM KINNEKULLE, SWEDEN (UPPERMOST LAYER BUT ONE IN THE CHASMAPS SERIES) 


nto the} 4. Section perpendicular to the direction of stratification. In the fracture surface pile-like formations appear with a diameter of about 
lown iz 1204. Some of them appear to have Seen broken during the preparation of the specimen. Both in the piles and in other parts shown in 
' the photograph there can be observed a distinct lined structure parallel with the natura! direction of stratification in the material. The 
photograph also shows the tendency of the material to split up into layers. x 70,000 
worked B. Preparation as in Fig. 1. The piles and stratum structure are plainly visible. On the right of the photograph slight indications are 
scribed seen of the piles in the ‘scales’. = 64,000 
C. The turning up of the outer parts of the split-up thin flat pieces (‘scales’) are clearly visible, causing a very pronounced absorption of 
t of the the electron radiation. The apparently round crystals of which the montmorillonite seems to be built up can be seen lying flat on the surface. 
10lm, at The object film prepared according to Method 1 gives excellent diffraction patterns indicating that the bentonite used consists of fairly 
° pure montmorillonite 


sent in 
vers the surface of the clay ; .but the fracture will structure of the clay will not be deformed during the 
clay by Biften be situated somewhat within the clay in a subsequent preparation. The following technique is 
‘rection Hi gion where the cohesion in the structure is at its employed to make possible the desired observations 
‘t10N ot Hi minimum. The layer of clay removed in this manner of the clay structure. 
‘diately Hi yill in some places be so thin as to permit direct The peeled-off film of cellulose nitrate with the 
n lower B bservation of the structure undestroyed, provided accompanying particles and thin surface-layer of 
©. This Mi that the supporting film is sufficiently transparent. clay are introduced into a vacuum and coated with 
© clay, Bi the film must be fairly thick, however, in order to a very thin deposit of vaporized beryllium or 
If, for be peeled off, and will consequently be opaque. This aluminium 25-50 A. thick. The cellulose nitrate is 
in the Hi tim is used to fix the thin layer of clay, so that the then dissolved away with the aid of amy! acetate. 
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Fig. 2. CLAY, From VASBY, SWEDEN 
4. A lined structure is clearly visible. The dark lines represent stratification ayers, as a rule two or three atomic layers in thickness. 
They are separated by lighter lines—actually holes produced by layers having been withdrawn in the preparation process and accompanying 
the other fracture side. In the photograph are also seen dark piles, and between them are holes left by withdrawn piles, leaving, however, as 
has been mentioned, some layers unbroken which appear as the lined structure in the picture. x 70,000. 
B. Fracture configuration of a thin layer of clay. Two axes can be discerned at an angle of about 60° to each other and lying sym- 
metrically in relation to the direction of stratification, also seen in the photograph. x 53,000. 
C. Fracture surface similar to thatin B. x 83,000. 
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Chay. Section pe licular to the direction of 

The holes left by the withdrawn single crystals 

are clearly visible. The width of the holes is about 120 A., but 

may also be double that or more. The depth of the holes 

corresponds to one or more atomic layers with the water layers 

between. Clearly marked lines with a thickness of less than 
15 A. have been measured on the exposed plate. x 60,000 


The removed layer of clay will remain adhering to 
the liberated metal film. The dissolution of the 
‘casting material’ from the sample should preferably 
be carried out when the sample is placed on a 
specimen holder designed for direct introduction into 
the electron microscope for observation. 

If the surface of the clay (or of any other material 
under investigation) has a fibrous or a porous 
structure, the solution of cellulose nitrate, or any 
other suitable solution being used, will penetrate to 
some depth. When the preparation is made in the 
way mentioned, a threadlike surface structure may 
be observed in the electron microscope with the 
threads in unaltered positions, precisely as if an 
extremely thin layer of the material had been cut 
off and transferred to the specimen holder. 

As the deposited metal obviously cannot be of the 
same thickness at all points, one might have reason 
to fear that this would cause distortions in the photo- 
graphs. This, however, does not appear to be the 
case if the film is very thin. (A photograph has 
been taken of a clay specimen, the thickness of the 
metal film being 25 A. Afterwards another 25 A. of 
aluminium was evaporated on the other side of 
the particles of the specimen and again the same 
part of the specimen was photographed. No details 
which were not visible before could be detected.) 
Even minute details in the clay structure prove to 
offer greater resistance to the electron radiation than 
does a beryllium or aluminium film of the minimal 


FROZEN CLAY, from Vasby. The structure is in three 


Fig. 4. r 
dimensions. x 40,000 
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thickness in question. If, on the other hand, metals 
heavier than beryllium (or aluminium) are deposited, 
or if the beryllium (or aluminium) films erloyed 
are not exceedingly thin, the photographs will }. 
distorted, and the finest details of the clay structure 
can no longer be detected. 

The clay surfaces have not been prepared with 
cutting tools, for fear that the surface structun 
would thus be destroyed or that water from internal 
cavities in the clay would spread over the surfaces, 
Even in the present method of breaking the clay, 
the coarse structure is somewhat deformed. In order 
to avoid this, experiments were made in which the 
clay samples were frozen before breaking. Tho frozen 
water stabilized the clay structure while the sample 
was broken off, and the structure appeared in a less 
deformed state in the pictures. 


Other Casting Materials and Methods 

In addition to cellulose nitrate as a base for the 
deposition (Method 1), other casting materials have 
been employed, largely with the aim of checking 
that the structure of the withdrawn film, dissolved 
away after the deposition of metal, does not appear 
in the final sample. With polystyrene, for example, 
the same picture of the clay and bentonite structure 
has been obtained as with cellulose nitrate. 

Mention may also be made of the following method, 
intended to facilitate the reproduction of the clay 
structure without risk of including the structure of 
the casting material itself (Method 2). The film of 
cellulose nitrate, etc., withdrawn from the clay sur. 
face is laid, with the clay particles downwards, upon 
a@ very thin metal film (20-50 A.) on a specimen 
holder. The cellulose acetate is dissolved away with 
great care, for example, with amyl acetate. The 
surface layer of clay then lies on the specimen film. 
It is possible to do this in a satisfactory manner only 
if a drop of liquid is placed between the object film 
and the particle side of the cellulose nitrate film, the 
drop being evaporated before the procedure of dis- 
solving begins. If the object film is very transparent, 
even the finest details in the clay structure may be 
observed directly. The procedure employed in pre- 
paring such extremely thin specimen films with low 
absorption will be described elsewhere (see p. 370 of 
this issue of Nature). 


Structure of Clay 
The composition of clay varies greatly according 


to the site of its occurrence. It usually contains 
substances belonging to the kaolinite and mont- 
morillonite groups in addition to mica-like materials. 
As montmorillonite is identical in chemical com- 
position with the mineral bentonite, the structure of 
the latter has been studied in parallel with that of 
clay by Methods 1 and 2. It has been found that the 
structure of bentonite observed in this manner is 
also found in a certain part of the clay material, 
apparently montmorillonite, which surrounds and 
binds together the other crystalline particles in the 
clay. 

Photographs of bentonite and clay which I have 
examined seem to point to the conclusion that the 
montmorillonite is entirely built up of small, plane 
crystals—apparently round ‘plates’ about 120 A. in 
diameter. It seems likely that the plates are in fact 
hexagonal, though too small to be studied in detail. 
Their thickness seems actually to tally with that 
found by Hofmann and other investigators with 
the aid of X-rays (about 10A.). The plates are 
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Fig. 5. MONTMORILLONITE. The layer is so thin that the structure 
system is visible, though in three dimensions. Upper picture, 
x 80,000; lower picture, x 40,000 


placed one upon the other, but with a slight dis- 
placement of each in relation to the one beneath it, 
in a manner similar to that observed in kaolinite, 
and form piles, sometimes resembling threads. In a 
fracture of montmorillonite perpendicular to the 
natural stratification, these piles appear raised. 
Sometimes, especially when the layer of the clay 
removed is very thin (Method 1), figures of a regular 
form are to be seen in the fracture, indicating that 
the small crystals or plates may have regular positions 
in the direction of stratification. In this case it is 
possible that. the plates are arranged in hexagonal 
nets, often not regular, as may be seen in some 
photographs, forming channels or cavities in the 
montmorillonite, The above-mentioned piles of 
plates, showing slight undulations, constitute the 
walls of these cavities. 

The peeled-off thin layer of clay, bentonite, etc. 
(Method 1), has been produced on fractures per- 
pendicular to, as well as on fractures parallel to, the 
natural direction of stratification. 

If the montmorillonite is built up in the way sug- 
gested, that is to say, of piles of crystals with a 
comparatively slight force of adhesion between 
them, it will split into thin, flat pieces, somewhat 
like scales, whenever the preparation is made 
(Method 1) on a fracture perpendicular to that of 
stratification. The C-axis of the small crystals 
will then be parallel to the plane of the photograph. 
If the ‘scales’ are thin enough, the piles will be fairly 
clearly visible. Sometimes the ‘scales’ do not remain 
plane, their outer parts turning up and showing a 
very marked propensity to absorb electrons, but this 
effect may also depend on a variation in the thickness 
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of the scales. In this particular the aspect is very 
similar to that observed when bentonite is suspended 
in water. 

In the preparation of the clay surface and the 
removal of the cellulose acetate film, some of the 
‘plates’ in the piles would appear to accompany one 
side of the fracture and some the other. The con- 
sequence is that line structures appear in the casts, 
these being holes left by withdrawn ‘plates’. The 
thickness of the lines generally shows that they must 
represent two or more atomic layers together with 
the water-layers lying between. Occasionally, how- 
ever, lines are observed that cannot be estimated as 
exceeding 15 A. in thickness. These suggest the 
cavities left by single atomic layers, with their 
attendant water-layers, withdrawn from the pile. 
That such narrow lines can be observed with such 
sharpness is due to the fact that the objects repro- 
duced are layers seen edgewise, or cavities between 
such layers, with a depth of absorption some ten 
times greater than the width of the lines. The method 
should be capable of further development as a 
means of determining the resolving power of the 
electron microscope. 


ATMOSPHERIC OSCILLATIONS” 


HE theory of the tides is one of the many offshoots 

of Newton’s theories of mechanics and of gravita- 
tion. Much of the later development of these theories 
was achieved by the great French school of mathe- 
maticians, and the first important steps in the theory 
of the atmospheric tides were made by Laplace (1774) 
and later described in his ““Mécanique Céleste’”’. He 
also was the first to attempt to determine the lunar 
atmospheric tide from barometric observations ; he 
realized that tropical data were the most suitable for 
the purpose, but lacking them, he used 4,752 readings 
at Brest. His result, as he recognized, did not give 
the true tidal pressure variation at Brest, which is too 
small to be separated, in such a short series of data, 
from the solar daily variations and the much larger 
irregular changes associated with the weather. 


The LunarJAtmospheric Tide 


The lunar atmospheric tide was first determined in 
1842 by Lefroy from bihourly barometric readings 
over seventeen months at the British Colonial 
Magnetic and Meteorological Observatory at St. 
Helena (16° S.). Smythe, Sabine and Elliot extended 
the analysis at St. Helena, and also determined the 
tide at Singapore. Several of the gifted directors of 
the Netherlands Government Observatory at Batavia 
(6° S.) made valuable determinations there, as their 
barometric data accumulated. 

These successes were possible because in the tropics 
the lunar atmospheric tide has its greatest amplitude, 
while the irregular variations there are less than 
elsewhere (except during extreme cyclonic conditions). 
Further attempts to determine the tide in temperate 
latitudes by Bouvard, Eisenlohr, Neumayer, Airy 
(using twenty years hourly observations at Green- 
wich), Bérnstein, Morano and others proved unsuccess- 
ful, until 1918, when Chapman made a determination 
for Greenwich, where observations covering sixty- 

* This article summarizes a Geophysical Discussion held at the Royal 
Astronomical Society on January 24 , ae the cha: ip of Sir 
Edward Appleton. The Discussion, which was 5 by Prof. oaey 

rey Taylor, D: 


Chapman, was continued by Sir r. M. V. 
and Mr. K. Weekes. 
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METRIC OBSERVATIONS ; 


three years were by then available. Two thirds of 
the data were discarded, only those days being used 
on which the barometric range did not exceed 0-1 in. 
of mercury. Moreover, the last digit of the readings 
(made to 0-001 in.) was discarded. It was a remark- 
able illustration of the law of errors that the data, 
thus used only to 0-01 in., disclosed a lunar semi- 
diurnal variation of pressure (Fig. 1) of total amplitude 
less than 0-001 in., the average change from hour to 
hour being of order 0-0001 in. 

Since 1918 the number of determinations of the 
lunar atmospheric tide has greatly increased, its 
present value being about fifty-four (forty-four in the 
northern hemisphere, ten south of the equator ; 
fifteen tropical, thirty-nine in higher latitudes). 
Bartels has obtained three of these, Pramanik also 
three, Robb and Tannahill one, most of the others 
having been derived by Chapman and his colleagues 
at the Imperial College of Science and Technology, 
where the speed of the work was greatly increased 
after 1930 by the generous loan of a set c! Hollerith 
machines by the British Tabulating Machine Com- 
pany, Ltd. 

Some of the results are summarized in Fig. 2, 
which shows a number of arrows on a Mercator map 
of the world. Each arrow represents in length (on the 
scale indicated) the semi-amplitude of the lunar tidal 
variation of'the barometer at the place situated at 
the centre of the arrow ; if the arrow is regarded also 
as the hour hand of a clock that keeps lunar time (so 
that the northerly direction on the chart would 
correspond to 122 lunar, that is, upper or lower 
meridian passage of the moon), then the direction of 
the arrow indicates the time of maximum barometric 
pressure, or atmospheric high tide (lunar). 

The chart shows that at most of the places con- 
sidered the time of high tide is after lunar transit, by 
about 45 min. in the northern hemisphere, and 
20 min. in the southern, where, however, there are 
large gaps in our knowledge ; but there are stations 
where the tide is certainly early, before the moon’s 

, namely, Mauritius (No. 45 on the chart) and 
Kimberley (No. 46). The tide is greatest in the 


THE LUNAR TIDAL BAROMETRIC VARIATION AT GREENWICH ; 
BARO -—--, SEMI-DIURNAL COMPONENT OF THE CALCULATED CURVE 


———, CURVE CALOULATED FROM THE HOURLY 


tropics, but the decrease with increasing latitude is 
not regular: places in the same latitude may have 
decidedly different air-tides; for example, Buenos 
Ayres (47) and Melbourne (48). These irregularities 
are perhaps surprising, as the atmospheric ocean is 
not complicated by lateral boundaries. 

The lunar atmospheric tide seems to vary in ampli- 
tude from apogee to perigee, with the changing 
distance of the moon, in much the way that tidal 
theory would suggest. But it has an unexpected 
variation also throughout the year, which is not 
seasonal, as it does not change when the sun crosses 
the equator ; over most of the earth the tidal range is 

test at the June solstice; near the December 
solstice the lag after the moon is most pronounced, 
being more than half an hour later than the annual 
mean hour of tidal maximum. This change of the tide 
throughout the year still awaits an explanation. 


Solar Daily Oscillations 


Though in the oceans the daily changes of level are 
due primarily to the moon, in the atmosphere this is 
not so. The main periodic oscillation is solar semi- 
diurnal, with maxima in barometric pressure at about 
10 a.m. and 10 p.m. local time. This is shown clearly 
in tropical barograph records, of which it is the main 
feature, except when hurricanes pass the station. In 
temperate latitudes it is obscured by the far larger 
irregular changes of pressure, but it is easily determ- 
ined by averaging the data of many days. 

Though the phase of this 12-hour (solar) wave in 
the barometric variation is remarkably constant ove? 
the belt between + 50° latitude, with increasing 
latitude the oscillation tends to vary with absolute 
time, as first perceived by Greely. Through the work 
of Schmidt, Alt and Simpson, it has been shown that 
there are two solar semi-diurnal oscillations, one of 
tidal type, following the sun (and anti-sun) round the 
earth, the other being symmetrical about the earth's 
axis, and consisting of a ‘zonal’ oscillation of air 
between the equator and the poles. Simpson found 
that the corresponding two terms in the barometri¢ 
variation are : 
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vhere 9 denotes the latitude, ¢ the local mean solar 
time reckoned in angle at the rate 15° per hour, and 
i denotes the longitude east of Greenwich. Thus at 
the equator the amplitude of the zonal part of the 
emi-diurnal oscillation is only 0-046 mm. 

The solar 12-hourly oscillation, like the lunar tide, 
as an annual variation, mainly not seasonal; in 
hase the change is opposite to that for the lunar tide, 
1@ Maximum pressure occurring earliest in December 
ind latest in July or August. The amplitude varies 
es than in the case of the lunar tide; at many 
laces it has two maxima in the year, near the 
equinoxes, and two minima near the equinoxes. 

In addition, there is a fairly regular world-wide 
scillation of period 8 (solar) hours, represented 
spproximately in the barometric variations by a term 
famplitude 0-46 sin @ cos*g mm. in December ; the 
hase is nearly opposite in the two hemispheres, and 
snearly reversed from summer to winter. 


Theory of the Oscillations 


As Sir Geoffrey Taylor pointed out in the discussion, 
laplace showed that in an isothermal atmosphere, 
scillations involving no vertical motion, and in which 
the changes of volume occur isothermally, have the 
ame free periods as those of corresponding mode (or 
geographical distribution) in a liquid ocean of a 
ertain equivalent depth, which is actually the height 
fthe equivalent homogeneous atmosphere. Margules 
developed the theory along these lines, stimulated by 
ihypothesis proposed by Kelvin, to explain why the 
slar semi-diurnal atmospheric oscillation so much 
exceeds the lunar (the ratio at the equator being about 


15 to 1). Kelvin concluded that the former is of 
thermal origin, and that it is much magnified by 
resonance with a free period of atmospheric oscillation, 
of the same mode, very nearly approximating to 
12 solar hours. Margules confirmed Kelvin’s reson- 
ance hypothesis by finding a free period nearly 
coinciding with halfaday. But this confirmation was 
unreliable, because the atmosphere and its oscillations 
are not isothermal, as Laplace’s theory and Margules’ 
calculations postulated. 

Lamb investigated the horizontal propagation of 
plane waves in a non-rotating atmosphere on more 
realistic assumptions, taking into account vertical 
motion and adiabatic oscillations, but not the 
observed temperature-distribution with height. He 
then assumed that free oscillations of the atmosphere 
can exist which are identical in mode and period 
with those of an ocean of such depth that long waves 
are propagated in it with the speed that he calculated 
for plane waves. This assumption, which may be 
regarded as an extension of Laplace’s theory of 
waves in an isothermal atmosphere, is not obviously 
true, since it involves the possibility that the atmo- 
sphere may have many equivalent depths, a con- 
tingency which is not possible in the case of an 
isothermal atmosphere. Lamb’s assumption was later 
proved to be true by Taylor, who had used it pre- 
viously to estimate the period to be expected in an 
atmosphere capable of carrying waves propagated 
at the speed observed in those produced by the 
Krakatoa volcanic eruption in 1883; Taylor con- 
cluded that the atmosphere has no free motion with 
a period so close to 12 hours as to fit Kelvin’s reson- 
ance hypothesis. Later, however, he developed Lamb’s 
work on oscillations having similar ground distribu- 
tions but different height distributions of motion, 
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taking account also of the cessation, at the tropo- 
pause, of the upward lapse of atmospheric tempera- 
ture. Soon afterwards Pekeris applied Taylor’s 
methods to determine the free periods of an atmo- 
sphere in which the stratospheric temperature again 
begins to increase upwards (as indicated by the 
abnormal propagation of sound to great distances) 
and then, still higher up, decreases once more. He 
showed that such an atmosphere could have a free 
oscillation of tidal type with a period very close to 
12 hours, though the uncertainty of the upper 
atmospheric data as yet preclude the exact calculation 
of the period. 


Tides in the lonosphere 


The calculations by Pekeris indicated that the 
amplitude of his free oscillation of nearly half-day 
period would increase greatly with height. Soon 
afterwards, Appleton and Weekes announced the 
astounding but well-authenticated discovery of a 
lunar tidal twice-daily rise and fall of the E layer of 
the ionosphere by nearly + 1 km., indicating an 
enormous magnification of the lunar tidal oscillation 
at high levels, as compared with the ground. 

The study of the lunar daily geomagnetic variations 
had already shown the existence of the lunar tide in 
an electrically conducting layer of the atmosphere, 
reasonably to be identified with the ionosphere. The 
theory of these variations was in some ways rendered 
easier by the discovery of the large tide in the E-layer, 
which lessened the rather difficult demands made by 
the theory on the conductivity of the layer. The 
E-layer tide, however, was in phase with the moon, 
whereas the magnetic variations indicate an oscilla- 
tion of opposite phase. 


New Calculations of the Forced Oscillations 


This interesting and complex situation as regards 
the facts and the theory of the atmospheric oscillations 
and their ionospheric effects calls both for further 
observations (in particular, as to the thermal structure 
of the atmosphere up to ionospheric levels) and 
renewed theoretical studies of the oscillations. Dr. 
M. V. Wilkes and Mr. K. Weekes described their new 
studies of this kind. The main input of tidal and 
thermal energy into the atmospheric oscillations is 
near the ground ; energy passes upwards from thence, 
as if propagated in a medium with refractive index 
u given by 

2 l \ I! (ic H 

4 h ¥ 

where y is the usual specific-heat ratio, z is a 
co-ordinate depending on the height, H the scale 
height (RT/mg) and h the equivalent height of 
the ocean with the same free period for the type 
of oscillation considered. If the distribution of 
temperature 7' (or 7'/m, where ™ denotes the mean 
molecular weight) makes u* negative at a certain 
layer, this acts as a barrier against upward propaga- 
tion, like a total reflector, and resonance may occur. 
Using this method of approach, it is possible to see 
on general grounds that if the resonance theory is 
accepted the temperature in the atmosphere must 
be assumed to fall again (for example, to 200—240° K.) 
above the first hot layer in the stratosphere. The 
boundary condition applied at high levels is that the 
flow of energy is upward. The energy is finally lost 
in the region above 150 km., where the kinematic 
viscosity becomes so great as to cause heavy damping 
of the waves. 
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Mr. Weekes described the strenuous efforts 
find temperature-height distributions consist: 
the high resonance of the solar half-daily o- 
at the ground, and of the lunar tidal oscillat 
ionosphere. Taking the stratospheric temperature to 
rise from 220° K. to 400° K. in the layer bet ween 33 
and 45 km. height, and then to fall to 200° K. (as 
suggested by the work of Ratcliffe, Budden ang 
Wilkes on the propagation of long radio waves), the 
oscillation at about 100 km. was found to b« 
agreeing with the indications of the hu 
geomagnetic variation. This reversal of phas: 
level, which was first found by Pekeris, is i 
diction to the experimental results of Appl: 
Weekes. Further calculations have shown, 
that this discrepancy is not a fundamenta! 
can be resolved, for example, if the temperat 
assumed to rise again to a further maximu: 
E region. 

It may be expected that in the fairly nea: 
the temperature—height distribution in the at mosphere 
will be actually measured by V2 rocket methods, 
This will remove much that is now tentative in the 
theory of these atmospheric oscillations ; but it 
remains to be seen whether the many pieces of 
evidence will then combine to form a clear eo. 
ordinated picture, or whether discrepancies will 
persist and call for further search and effort. 

S. CHAPMAN 


ade to 
nt with 
llation 
in the 


ersed, 
tidal 
t high 
ntra- 
nh and 
wever, 
> and 
ure is 
in the 


luture 


HISTORY AND WORK OF THE 
PALAONTOGRAPHICAL SOCIETY 


ARCH 23 marks the hundredth anniversary of 
4 the foundation of the Palwontographical 
Society, the only Society which devotes all its 
resources to the illustration and description of British 
fossi'3. Members will celebrate this centenary of 
scien: work by holding the handredth annual 
general meeting on the morning of Monday, March 3], 
when the pre» nt president, Prof. H. L. Hawkins, 
professor of geology in the University of Reading, will 
deliver a commemorative address ; in the afternoon, 
a public lecture will be delivered in the lecture room 
of the Geological Survey Museum, and in the evening, 
members will dine at the Hall of the Worshipful 
Company of Tallow Chandlers, Dowgate Hill, 
London. 
Several years before the foundation of the Society, 
a group of seven enthusiasts had common interests 
in the study of Tertiary fossils, and acted together 
under the name of the London Clay Club ; for the 
most part, their rich collections of fossils passed 
eventually to the British Museum (Natural History). 
The leading spirit of this club was J. 8S. Bowerbank 
(1797-1877), a well-to-do London distiller, keenl 
interested in many sciences, who in 1839 was ont 
of the founders of the Royal Microscopical Society 
The other members were F. E. Edwards (1799-1875), 
a solicitor ; John Morris (1810—86), then a Kensing- 
ton pharmacist ; J. de C. Sowerby (1787-1871), 4 
naturalist who was continuing the illustration and 
publication of the “Mineral Conchology”’ started in 
1812 by his father, J: Sowerby ; N. T. Wetherell, 
M.R.C.S. (1800-75), of Highgate; S. V. Wood 
(1798—1880), a retired officer of the Merchant Navy: 
and Alfred White. The members of this Club con- 
tributed papers to the learned societies and periodicals, 
and occasionally unique fossils from their collections 
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gre illustrated and described in the ‘Mineral 
(onchology”’; this publication, however, with its 
449 hand-coloured octavo plates issued over thirty- 


even vears in 113 instalments, had no particular 


xetematic arrangement ; furthermore, it was waning 
in frequency of appearance, and between 1835 and 
1945 only thirty-nine plates were published. In 


1845 its publication ceased ; and in the following 
year, G. B. Sowerby and Son issued a fly -leaf inviting 
ubscriptions for the first number, price five shillings, 
of a royal quarto publication to be called ‘‘Fossils 
fthe British Strata Illustrated and Described” and 
« be issued on January 1, 1847, and on the first 
day of alternate months. The first works promised 
gere fossils of the Crag (shells and other inverte- 
brates by S. V. Wood, Echinodermata by E. Forbes), 
iso fossils of the London Clay (shells by F. E. 
fdwards, Echinodermata by Forbes). A specimen 
Jate of the Crag fossils was exhibited at the British 
\ssociation meeting held in September 1846 at 
%uthampton. The publication did not materialize 
n January 1, 1847, but the concept grew and the 
sromised works appeared later ; for, on February 3 
fthat year, during the tea following the reading to 
the Geological Society of J. Prestwich’s paper “On 
the Probable Age of the London Clay and its Relation 
«0 the Hampshire and Paris Tertiary Systems”’, 
sith the collaboration of Edward Forbes, palzonto- 
gist to the Geological Survey, Bowerbank “solicited 
the leading geologists present to support him in 
establishing a Society for the publication of un- 
lescribed British fossils’? (Geol. Mag., 192; 1877). 
As a sequel, a meeting was held on March 23, 1847, 
n the Geological Society’s apartments, then in 
Somerset House, to establish a Society, “‘to figure 
ind describe as completely as possible a strati- 
graphical series of British Fossils’. The chair was 
taken by Sir Henry De la Beche, director of the 
Geological Survey and president of the Geological 
Society. The new society was named the Paleonto- 
graphical Society, and it was resolved that an annual 
ubscription of one guinea, paid in advance, on the 
first day of January each year, entitled a member 
to the publication issued by the Society for that 
year. The business was to be conducted by a president, 
treasurer, secretary and sixteen members of council 
to be elected annually at a general meeting. The 
foundation resolutions are still adhered to by this 
Society, and the Geological Society continues to 
ffer the hospitality of its apartments for council 
ind general meetings and for storing sales stock. 
Those elected as officers and council of the Society 
it its inaugural meeting included several who were 
among the seventy-five authors of the eighty-two 
monographs eventually embarked upon by the 
Society ; in the list that follows, the subjects and 
lates of issue of such monographs are indicated in 
brackets. President, Sir Henry De la Beche, F.R.S. ; 
Treasurer, S. V. Wood (Crag Mollusca, 1848-82 ; 
Bivalves, 1861-77); Secretary, J. Morris 
Lycett, Great Oolite Mollusca, 1851-63). 
Prof. T. Bell, F.R.S. (Malacostracous 
Crustacea, 1858-62; with R. Owen, London Clay 
Reptilia, 1849); J. S. Bowerbank, F.R.S., who 
within six weeks was elected secretary; F. E. 
Edwards (Eocene Mollusca, 1849-77); Sir Philip 
le M. Egerton, M.P., F.R.S., collector and authority 
m fossil fishes; H. Falconer, M.D., F.R.S., distin- 
guished for his work on fossil mammals; W. H. 
Fitton, M.D., F.R.S., a pioneer in the study of the 
British Cretaceous and Upper Jurassic strata ; 


Eocene 
with J. 
Council : 
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J. W. Flower of Croydon; Prof. E. Forbes, F.R.S. 
(Tertiary Echinodermata, 1852); Capt. L. L. B. 
[bbetson, who, according to Buckland, had applied a 
“photogenic process for rapidly producing perfect 
drawings of fossil shells on metallic plates from which 
when fixt by the engravers tool, lithographic transfers 
may be rapidly multiplied to an almost indefinite 
extent’’; C. Lyell, F.R.S., renowned for his text- 
books and for his definition of the Eocene, Miocene 
and Pliocene formations; Prof. J. Phillips, F.R.S. 
(British Belemnites, 1865-70), with Conybeare, the 
first to define the Carboniferous System and its main 
subdivisions ; J. Prestwich, authority on the Pleis- 
tocene, Tertiary and Coal Measures; D. Sharpe 
(Chalk Mollusca, 1853-57); J. Smith, F.R.S., of 
Jordanhill, Glasgow, who studied the Pleistocene ; 
N. T. Wetherell, many of whose Tertiary fossils were 
illustrated in the Society’s monographs, and A. 
White. The last surviving member of this illustrious 
council, Sir Joseph Prestwich, died on June 23, 1897, 
four days after the Society’s fiftieth anniversary 
had been celebrated. 

At early council meetings, the format of publication 
was adopted as quarto demy, and offers of mono- 
graphs were considered ; G. B. Sowerby was com- 
missioned to undertake copper-plate engraving, and 
Messrs. Adlards were engaged as printers; this last 
engagement has been unbroken for the hundred 
years. Special recruiting meetings were held at the 
British Association meeting at Oxford in 1847 and 
again at the Association’s meeting at Swansea in 
1848, by which time Volume 1, containing the first 
part of 8S. V. Wood’s ““Monograph of Crag Molluseca’”’, 
had been distributed to nearly six hundred members. 
Local secretaries, who assisted in the distribution of 
the volumes to members, numbered thirty-eight. As 
would be expected from the circumstances preceding 
the Society’s formation, monographs dealing with 
Tertiary fossils were prominent in early volumes ; 
these included a monograph by Charles Darwin deal- 
ng with fossil Cirripedes ; by 1851, however, William 
King’s “Permian Fossils’’ had been completed, 
and other major productions such as Milne Edwards 
and J. Haime’s ‘‘Fossil Corals’”’ and T. Davidson’s 
‘Fossil Brachiopoda”’ had been commenced. This 
last is unique among the Society’s publications, since 
its range is from Cambrian to Pliocene ; it is illus- 
trated by drawings made on stone by Davidson 
himself, and it continued publication until 1885, 
giving description and illustration to some 960 
species. Most of the monographs cover considerably 
shorter time-ranges ; but rarely do they range below 
the stratigraphical unit of series. 

It has been said that at the period of the Society’s 
formation, opinion was held that the work should 
be ended within twenty-five years, presumably 
because the species then known were few. The 
number now described is uncounted. Morris’s 
“Catalogue of British Fossils’’ in its 1854 edition 
listed but 8,359; by 1886, however, Etheridge 
estimated them at 19,022, and up to 1897, the 
Society was stated to have illustrated and described 
only some 6,988 species. Since that time, monographs 
current then have been finished, and twenty-five 
new works either have been completed or are still 
in progress. Several of the older as well as some of the 
modern monographs have had a considerable influence 
on both stratigraphy and paleontology; in 1899, 
the science’s historian, K. A. von Zittel, recorded 
that the publications held the foremost place among 
periodicals dealing with paleontology. There remain, 
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however, a few groups of fossils still virtually un- 
touched by the Society, and certain monographs 
need revision ; these defects are being remedied as 
specialists become available and willing to undertake 
such work. Preparation is being made for the issue 
of nomenclatorial supplements to early monographs, 
and a new monograph on Carboniferous Crinoidea 
is promised publication in the near future. 

The Society came into being when there were many 
collectors anxious to identify their finds, and the 
membership remained between five and six hundred 
during the first fifty years of the Society’s history ; 
there was, however, during that time a steady rise 
in the proportion of library subscribers. In the first 
thirty years of the present century, there was a 
marked fall in numbers of personal members, but the 
figures have lately shown a slight rise. The fall in 
membership as well as the rise in cost of printing has 
resulted in a decrease in thickness of the annual 
volume, because it was thought desirable not to 
increase the original subscription rate. 

The Society has had ten presidents: Sir Henry De 
la Beche (1847-55); W. J. Hamilton (1856-67) ; 
Dr. J. 8S. Bowerbank (1867-77); Sir Richard Owen 
(1877-92), who was responsible for eight monographs 
on fossil Reptilia and Mammalia; T. H. Huxley 
(1893-5); Dr. H. Woodward (1896—1921), who wrote 
three monographs dealing with Paleozoic Arthropoda, 
one in association with T. R. Jones; E. T. Newton 
(1921-28); Dr. F. A. Bather (1928-34); Sir Arthur 
Smith Woodward (1934-44). The treasurers have been 
seven: S. V. Wood (1847-80); S. V. Wood, jun. 
(1880-84); R. Etheridge (1884-1904); Dr. G. J. 
Hinde (1905-14), who wrote a monograph on fossil 
sponges; R. 8S. Herries (1914-38); W. E. F. Mac- 
millan (1938-46). The secretaries, who also serve as 
editors, have been five: J. Morris (1847, for a few 
weeks); J. 8. Bowerbank (1847-63); Rev. T. Wilt- 
shire (1863-1900); Sir Arthur Smith Woodward 
(1900-34), who during this period completed two 
monographs on fossil fishes. The present office holders 
are: President, Prof. H. L. Hawkins (1944-) ; 
Treasurer, Dr. A. J. Bull (1946—); Secretary, Dr. 
C. J. Stubblefield (1934-). C.J. 8. 


OBITUARIES 
Brigadier H. St. J, L. Winterbotham, C.B., C.M.G. 


Harowp St. Joun LLOYD WINTERBOTHAM died on 
Tuesday, December 10, 1946, at his home at Sutton 
Courtenay at the age of sixty-eight. He was the 
second son of Canon R. Winterbotham, was born on 
February 5, 1879, educated at Fettes and the Royal 
Military Academy, Woolwich, and commissioned in 
the Royal Engineers in 1897. He was awarded the 
Queen’s Medal with three clasps for his services in 
the South African War, and when the War ended was 
appointed garrison adjutant at St. Helena. After a 
short period of home service he returned to South 
Africa in 1908, where he carried out a topographical 
survey of the Orange Free State. 

In 1911 he joined the Ordnance Survey at South- 
ampton, where he was placed in charge of the 
Trigonometrical and Topographical Division. Some 
doubts had been expressed about the accuracy of 
the Principal Triangulation of Great Britain, which 
had been carried out about a hundred years before. 
It had already been decided to carry out a check, 
and a new base had been measured at Lossiemouth 
before Winterbotham arrived. He took charge of 
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the remaining operations required to com, 
check of the old work, and published an i: 
professional paper describing the results. 
dicated that the Principal Triangulation 
parable in accuracy with work carried ou 
Continent by the most modern methods. 
Soon after the outbreak of war in 1914, 
botham left Southampton for France in con 
the Ranging Section R.E., a smali unit int. 
be used for fixing the position of an aer 
the instant that it dropped a smoke signa 
hostile target. This small unit was the nucle 
in conjunction with “Maps G.H.Q.”’, grew 
large military survey organisation which e» 
the field in 1918. In this organisation Winte: 
served first in command of the 3rd Field 
Company and later as technical assistan: 
Officer in Charge of Maps G.H.Q., with a short 
during which he was in charge of Survey a: 
Italy. For his services he was mentioned th: 
in dispatches, was made a C.M.G. and rece 
D.S.O. and the brevet of lieutenant-colone! 
In 1920 Winterbotham returned to his 


in the Trigonometrical Division of the 0: 
Survey. In 1922 he became chief of the Geog: 
Section, General Staff, a post which he retain: 
1929. During this time he was jointly resp 


with Colonel (later Sir Charles Arden) Close 
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production of the third edition of the ‘“Text-Book of 
Topographical Surveying”, and he also published 


“Survey Computations’’, a book of great \ 
the field surveyor whether military and civi! 
At this time a revolutionary alteration 
















alue to 


in the 


design of theodolites had been made on the Continent, 
and British models were in danger of being completely 
outclassed. It was on Winterbotham’s initiative that 
a conference was called at Tavistock to consider the 
design of a new British instrument. This was attended 
by representatives of the Services and of the leading 
survey instrument manufacturers, and led to the pro- 
duction of the Tavistock theodolite by the firm of 
Cooke, Troughton and Simms, to the great advantage 
of British surveyors in the Second World War. 


During his term at the War Office, Winterbotham’s 




















interest in geodesy not only led him to take an 
active part in the affairs of the Internationa! Union 
of Geodesy, but also he was responsible for sending 
a party to Africa to complete the geodetic observa- 
tions of a section of the are of the 30th meridian. 
During this time, too, he was one of the 
founders of the Field Survey Association, the success 
of which owed much to his energy. 

Following his term at the War Office he « 
out an inspection of Colonial survey departments, 
and included in his tour a visit to the party of Royal 
Engineers which he had been responsible for sending 
out to carry out the trigonometrical observations of 
the are of the 30th meridian in Africa. 
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In 1930 Winterbotham was appointed director: 
















general of the Ordnance Survey, and the following 
year became A.D.C. to the King. His time at the 
Ordnance Survey was one of severe financial string- 
ency, when establishments were cut to the bone. 
Opportunities for carrying out any original work, or 
indeed anything but routine revision, were few. 
Fortunately for the Ordnance Survey, Winterbotham 
was able to find time for a study and overhaul of 
old records. His most important publication at this 
time was ‘““The National Plans’’, which gives a very 
complete historical description of the large-scale plans 
of the Ordnance Survey. His work on this and other 
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te the publications came to be fully appreciated by those 
portant Bho had to restart the Ordnance Survey on its 
his in. qational work after the Second World War. With 

S com. @ many files and records destroyed during the War and 

nm the #, sven years gap in the continuity of the work, the 

. existence of those carefully prepared historical studies 
Winter. was an inestimable boon. In 1935, having reached 
‘and of the age limit, Winterbotham retired from the Army 
ided to ind from the Ordnance Survey. In the same year 

‘ne at Bie was made a C.B. 

vers But the energy which had so far been mainly 

which, & jirected to the execution of his official duties was 

tO the Bow more fully available for that work for the 
ted in Binternational Union of Geodesy and Geophysics 
tham ff hich had always been one of his principal interests. 
urvey Hi in the early general assemblies of the Union his pro- 
» the HF tesional co-operation had been much in demand by 
terval B ihe Governments he had advised and assisted in 

'-H.Q arvey work. At the third assembly in Prague (1927), 

times He find him entrusted with the representation of 
ed the MH suth Africa, Australia and Canada, as well as the 

General Staff of the War Office. 

1 post Then in 1928, when Colonel (later Sir Henry) Lyons 
“nance H weceeded Sir Arthur Schuster as general secretary 
‘phical ff the International Research Council and resigned 
“until §§ ihe general secretaryship of the International Union 
onsible if Geodesy and Geophysics, Winterbotham accepted 
‘or the #f in invitation to succeed him ; and from the following 
Book of wsembly at Stockholm in 1930 until his death, 
‘blished ff Winterbotham’s interests and enthusiasms were 
alue to B sidom far from the Union. There he guided and 

humoured successive presidents and executive com- 
in the § nittees and helped the secretaries of the constituent 
‘tinent, B wsociations not quite so experienced or so expert 
pletely ff in administrative matters as himself—all with a 
ve that friendly kindliness which did not stop him from frank 
der the expression of opinion when he considered the real 
es led & interests and welfare of the Union to be at stake. 
eacing Winterbotham’s wide experience of men and affairs 
he pro- Hi stood the Union in excellent stead during the war 
rm Of & vears. Immediately after the Washington assembly 
antage Hin September 1939, from which he was recalled for 
a ai ficial duties, Winterbotham took steps to safeguard 
am. the international interests and widely distributed 
ke an Binds of the Union and of its various associations. 

Union & fi is largely owing to his judgment and foresight 
ending @ that the International Union of Geodesy and Geo- 
serva- Bf chysics came through the war years ready to under- 
ridian. @ uke fresh international scientific work. Meanwhile 
rigina! Hhe had offered his services to the Government and 
‘uceess Bhad been employed, first as chief instructor in 

urvey at the School of Military Engineering, and 
arried Bi ter under the Admiralty on the preparation of 
nents, @ topographical reports. 

Royal Before the War had properly ended, Winterbotham 
nding ¥ »t about gathering together again the broken threads 
ons Of ff of international geodetic and geophysical collabora- 
a... tion. _At a meeting of the executive committee of 
CCUOF the Union which he was instrumental in calling 
OWNS Bitogether in 1945, plans were discussed for early 
io he mnewal of the Union’s activities. By that time, 
hone infortunately, Winterbotham had been advised that 
rt * #2 must take things more easily, and it was with 
: rts great regret that the committee accepted his resigna- 
tl 7: on. At the subsequent extraordinary assembly of 

am” ge Union in August 1946, Winterbotham was 
ul ¢ tonoured by election as one of the two vice-presidents 
pe teeth yen under the new statutes in the framing 
sloth tw hich he himself had spent much thought and 
chen By this election the assembly hoped that his 






"pe experience and judgment in Union affairs would 
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continue at the disposal of the Union for many years ; 
but, though not known to many, he was already a 
sick man, and he did not live to contribute still 
further to the Union’s international prestige, which 
he had done so much to enhance during his long and 
active association with it. 

There will be many people in many lands who will 
remember Winterbotham’s sage counsel given in a 
characteristic and incisive style, and there will be 
many who will miss that counsel in the years to 
come. He leaves a widow, one son and two 
daughters. G. CHEETHAM 


Dr. C. T. Madigan 


By the death of Cecil Thomas Madigan, Australian 
geology has been deprived of one of its most colourful 
personalities, a man who throughout his entire life 
had retained the youthful spirit of the true pioneer 
and explorer. Born on October 15, 1889, the son of 
Thomas Madigan of Renmark, South Australia, he 
was educated at the University of Adelaide, where he 
was known as a first-class oarsman. 

Although elected to a Rhodes Scholarship at 
Oxford in 1911, Madigan did not go into residence 
until 1914, in the meantime having accompanied 
Sir Douglas Mawson as his second-in-command on 
the Australian Antarctic Expedition. On the outbreak 
of war not long after his arrival in Oxford, he was 
granted a commission in the Royal Engineers, with 
whom he saw four years service in France, being 
twice wounded and gaining a mention in dispatches. 

On demobilization in 1919, Madigan returned to 
Oxford and obtained a first-class in the final honour 
school of geology. While carrying out research on 
material brought back from the Antarctic, he was 
appointed assistant Government geologist in the 
Sudan, where he spent two years before returning 
to Adelaide to become senior lecturer in geology, a 
post he held until his death. During the Second 
World War Madigan again joined the Forces, and 
with the rank of lieutenant-colonel was chief instruc- 
tor of the School of Military Engineering at Liverpool, 
New South Wales, for three years. 

The greater part of Madigan’s work was devoted 
to the exploration of what Gregory had aptly termed 
the “‘Dead Heart of Australia”. In 1929 he made the 
first aerial reconnaissance of this terra incognita, 
exploring an area of some 28,000 square miles which 
no white man had ever seen and which had previously 
baffled all attempts to cross it. He proved that the 
great lakes were dry, and that nothing lay within 
the area other than clay-flats encrusted with salt 
and everlasting sand-ridges; having had, in his 
own words, the somewhat melancholy satisfaction 
of saving the danger and expense of further explora- 
tion. 

By this and subsequent journeys with car or 
camels, Madigan obtained a vast amount of valuable 
geological and topographical information, extending 
as far north as the MacDonnell Ranges and the 
area north of Lake Eyre, which he named the Simpson 
Desert ; and the account he has given of this most 
inhospitable country in numerous papers published 
by the Royal Society of South Australia, the Royal 
Geographical Society and the Geological Society of 
London makes the most interesting reading. Some 
of his remarkable aerial photographs were recently 
published in the Illustrated London News (January 25, 
1947). 








364 NAT 


In 1915 Madigan married Wynnis Wollaston, by 
whom he had three sons and two daughters, all of 
whom survive him. While grieving his loss, his many 
friends may be comforted by the thought that one 
who loved the wide open spaces was spared possibly 
many years of enforced inactivity. He has left 
behind a record of service to his country of which 
any man might well be proud. J. A. Doveras 


Prof. P. J. Daniell 

Pror. P. J. DANrIELL, professor of mathematics 
in the University of Sheffield, died on May 25, 1946, 
at the age of fifty-seven. He was educated at King 
Edward VI School, Birmingham, and at Trinity 
College, Cambridge. He was Senior Wrangler in 
1909, the last year in which the names of the candi- 
dates in Part 1 of the Mathematical Tripos were 
placed in order of merit. In Part 2 of the Natural 
Sciences Tripos in 1910 he obtained a first class, and 
in 1912 he was awarded a Rayleigh Prize. After 
studying in Géttingen for two years and then acting 
as an assistant lecturer at the University of Liverpool, 
he went to the Rice Institute, Texas, where he was 
professor of mathematics until 1923. In that year 
he returned to England as professor of mathematics 
in Sheffield, and held this post unti’ his death. In 
the summer of 1945 he had a serious illness from 
which he did not fully recover, and he died about a 
year later after a sudden relapse. 

Prof. Daniell was a distinguished scholar of pure 
and applied mathematics. The most important of 
his earlier contributions to mathematical knowledge 
were related to generalized integrals and derivatives. 
He extended the Radon—Young integral to space of an 
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Library of Sir James Hall, Bart., of Dunglass, 
Haddingtonshire 


In the last week of February, Messrs. Hodgson 
and Co., of Chancery Lane, London, offered for sale 
the library accumulated at Dunglass House, in East 
Lothian, in the latter half of the eighteenth and the 
earlier part of the nineteenth century by Sir James 
Hall (1761-1832), the distinguished geologist, and 
other members of his family. The collection con- 
tained many early and important works in various 
branches of science and in medicine, but was of more 
particular interest on account of the geological works 
included. Hall was a pioneer in experimental geology, 
and carried out a number of classic laboratory 
experiments devised to support some cf the con- 
e.usions reached by his friend James Hutton, from 
general reasoning based on geological field work, and 
embodied by the latter in his ‘““‘Theory of the Earth’’. 
One series of experiments was designed to show that 
molten basalt lava, when cooled slowly, forms a stony 
or crystalline mass comparable with the basalt 
occurring in Nature, rather than a vitreous mass, as 
was usually contended at that time. The second and 
more famous series was instituted to determine the 
combined effects of heat and pressure on carbonate 
of lime, the problem being to find out if powdered 
chalk could be converted into firm limestone or into 
marble by heating in a confined space. Hutton’s 
view that marble would result was based on geological 
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infinite number of dimensions, and his intecral wa, 
applicable, for example, in the theory of functional 
He considered also generalized derivativ: ., using 
methods that were based partly on Young's work jy 
one dimension and partly on ideas introd ced }y 
himself. His research, however, extended ov: r a wide 
field of applied science, and much of his ¢ -ne anj 
energy were spent in assisting and advising : eseare) 
workers in a variety of problems. His mat}: matics) 
investigation on the propagation of flame mo. ion, fo, 
example, was related to experimental work carrie 
out by the Safety in Mines Research [ard jy 
Sheffield. Perhaps his most important wor! of this 
kind was that done during the War, wher he wa 
engaged in problems arising from the control of 
instruments designed to pick up and locate targets 
such as aeroplanes and ships. He assiste:! in the 
work of improving the performance of suc!) instry. 
ments, and he was a leading exponent of the fr-queney 
response approach to the problems involved in the 
design of these instruments. He initiated methods jp 
dealing with problems of back-lash, and he assisted 
the Admiralty in ultra-high-frequency detectioy 
methods. 

In educational affairs generally, Daniel! took a 
active share in addition to his university activities 
He was the representative of the University of 
Sheffield for more than twenty years on the Joint 
Matriculation Board, and took a significant part ir 
shaping its policy. 

His death means a great loss to the mathematica 
world, but he is especially missed in the University 
of Sheffield, where his experience and wisdom would 
have been of great value in guiding the developments 
now in progress. 
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grounds, but was apparently at variance wit! 
experimental facts, as then known. Some preliminary 
trials were carried out during Hutton’s lifetime, but 
a more prolonged and systematic series of experiments 
was not commenced until after the latter's death, 
having been postponed in deference to his marked 
disapproval of those who “judge of the great opera 
tions of the mineral kingdom by kindling a fire and 
looking into the bottom of a crucible”’. 

The main experiments, which proved entirely su 
cessful in their object, were carried out during the 
period 1798-1805 ; and full details were recorded by 
Hall, in the form of a diary, in two folio volumes 
These are the volumes which appeared in the sal 
room as Lot 98, bearing the title ““Chemical Experi- 
ments made with a view to Obviate some of the 
Difficulties in Dr. Hutton’s ‘Theory of the Earth’’ 
It is a matter for satisfaction to be able to record 
that these diaries were purchased by Messrs. Quaritc! 
on behalf of the National Library of Scotland, where 
they will now find a permanent and appropriate 
resting place. Among other works of interest sold. 
the writings of James Hutton were well represented, 
not only by his lesser-known books, but by tw 
copies of his famous “Theory of the Earth”. The 
publication of this book, in 1795, has long beet 
recognized as a landmark in the h‘story of geology. 
The prices obtained, £110 for one copy and £95 for 
the second, reflect not only its scientific importance 
but also its great rarity. 
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Dr. T. W. King (1809-47) 


THomMas WILKINsoN KING, who died of pulmonary 
tuberculosis on March 26, 1847, may without undue 
straining of the phrase be hailed as the ‘father of 
endocrinology’. Such an appellation is justified by 
his paper “On the Structure and Function of the 
Thyroid Gland” (Guy's Hospital Reports, 1, 429; 
1836), in which he described the colloid secretion of 
the thyroid and which is remarkable for this prophetic 
sentence: ‘“We may one day be able to show that 
a particular material is slowly formed and partially 
kept in reserve, and that this principle is also supple- 
mentary, when poured into the descending cava, to 
important functions in the course of the circulation”’. 
This original article remained almost completely 
forgotten until it was rescued from obscurity by 
Sir Humphry Rolleston (Fitzpatrick Lectures, 1933). 
The son of a medical practitioner at Dover, at 
the age of sixteen King entered Guy’s Hospital, on 
October 4, 1824. In 1837 he succeeded Thomas 
Hodgkin as curator of the museum and lecturer on 
morbid anatomy, assuming the additional lectureship 
on comparative anatomy and physiology three 
years later. As a lecturer he was not popular, for 
he was a poor speaker and inclined to be over the 
head of the average student. A tireless worker, he 
founded his many novel theories on clinical observa- 
tions which he verified experimentally. On December 
11, 1843, King became one of the original fellows of 
the Royal College of Surgeons of England. He was 
then practising at 36 Bedford Square, London ; it 
is recorded that ““Though young, he had an aged, 
worn look’’, and a perpetual cough. 


World Federation of Scientific Workers 


Mr. J. G. CROWTHER has been appointed secretary- 
general designate of the World Federation of Scientific 
Workers. Mr. Crowther was during the War in 
charge of the Science Department of the British 
Council and is the author of several books on the 
history and social relations of science. The World 
Federation of Scientific Workers was founded last 
year at a conference convened by the Association of 
Scientific Workers in Great Britain and attended by 
representatives of many foreign associations of scien- 
tifie workers. It is intended to serve as a centre 
through which the various national associations may 
render each other mutual advice and encouragement, 
to help the growth of the individual associations in 
their own countries, and to assist them to work out 
common aims and methods of organisation. It is pre- 
paring a charter of the rights and duties of scientific 
workers. The constituent associations work towards 
an agreed policy on matters of fundamental import- 
ance such as secrecy, and freedom and co-ordination in 
scientific research. The president of the Federation is 
Prof. F. Joliot-Curie, High Commissioner for Atomic 
Energy in France. Communications can be sent to the 
London office, at 15 Half Moon Street, London, 
W.1, or to M. P. Bonet-Maury, Institut du Radium, 
11 rue Pierre Curie, Paris, V®. 


Chemicals from Petroleum 


AT a meeting held at the Mayfair Hotel, W.1, 
on March 11, an announcement was made by the 
Shell Petroleum Co., Ltd., of a new and extended 
programme for the production in Great Britain of 
chemicals from petroleum. In the past the main 
sources from which organic chemicals have been de- 
rived are coal by-products and fermentation processes. 
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The petroleum to be used as the new raw material 
will be imported from sterling areas, and the pro- 
ductive capacity of the Shell organisation in the 
United Kingdom is to be expanded to give a greatly 
increased output. This venture has been facilitated 
by the exemption from import and excise duty of 
hydrocarbon oils used as raw material for processes 
of chemical synthesis. By the use of modern methods 
and equipment it is claimed that a high output per 
man will be achieved. Among the basic chemicals 
to be produced are acetone, methyl ethyl ketone, 
methyl isobuty! ketone, isopropy! alcohol, diacetone 
alcohol, sec.-buty! alcohol, tert.-butyl alcohol, mesity! 
oxide, methyl! isobutyl carbinol and isopropyl ether. 
A big expansion in the production of sodium higher 
alkyl sulphates, used as detergents and wetting 
agents, is envisaged, the method of manufacture being 
based on the vapour phase cracking of a petroleum 
wax to produce higher olefines. Further develop- 
ments include the manufacture of insecticides, 
fungicides and other products used in agriculture ; 
and an experimental farm has been acquired at 
Woodstock, Kent, where a study can be made of the 
application of new products to a variety of agricultural 
and horticultural purposes. Owing to the absence of 
natural gas resources in Great Britain, the production 
of chemicals from petroleum in this country calls for 
different manufacturing methods for the basic olefines 
from those generally followed in the United States 
of America. 


The Fertiliser Society 


Ir has long been felt by the various sections of the 
fertiliser industry that, as in other progressive 
industries, there was a need for a technical society 
to serve the personnel of the industry and to deal 
with technical problems. On the initiative of the 
Fertiliser Manufacturers’ Association, therefore, repre- 
sentatives of the Basic Slag Producers’ Association, 
the British Sulphate of Ammonia Federation, the 
Federation of Bone Users and Allied Trades Ltd., 
and the Horticultural Fertilisers Association Ltd., 
met recently to discuss proposals. The formation 
is now announced of the Fertiliser Society, having 
as its objects: (1) the provision of a medium for 
discussion of scientific and technical aspects of the 
production, use and application of fertilisers; (2) 
the promotion of the interchange of views and the 
dissemination of information to members concerning 
such scientific and technical aspects. Membership 
is open to persons engaged in, or associated with, the 
manufacture of fertilisers, and such other persons as 
the Council from time to time approve. The secretary 
is Dr. G. F. New, and the offices of the Society are 
at 44 Russell Square, London, W.C.1. 


Health and the Suppression of Dust in Mines 


THE relation of dust to the health of mine-workers 
will be the subject of meetings to be held at the 
Royal Institution during April 15-17. On April 15, 
at 5.0 p.m., the first Sir Julius Wernher Memorial 
Lecture of the Institution of Mining and Metallurgy 
will be delivered by Major-General A. J. Orenstein, 
chief medical officer of Central Mining—Rand Mines, 
Ltd., whowill speak on ‘““The History and Prevention of 
Silicosis with special reference to the Witwatersrand”. 
The lecture will be open to the public, without ticket. 
During April 16-17, a Conference on Silicosis, Pneu- 
mokoniosis and Dust Suppression in Mines, arranged 
by the Institution of Mining Engineers and the 
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Institution of Mining and Metallurgy, will take place. 
There will be four sessions, the first two dealing with 
medical aspects, and the third and fourth with dust 
sampling and control. There is no fee for attending 
the Conference; a volume of proceedings will be 
published as soon as possible after the meeting. 
Particulars can be obtained from either of the 
organising Institutions, Salisbury House, Finsbury 
Cireus, London, E.C.2. 


German Scientific Periodicals 


WE have received a list of ninety German scientific 
periodicals for which permission to begin publishing 
has been obtained from the Control Commission. 
About a quarter of these have already been started. 
Among them are a number of journals which existed 
before the War, such as Die Naturwissenschaften, 
published with Prof. A. Eucken of Géttingen as 
editor, Metallforschung under Prof. Masing’s direction, 
and also a considerable number of medical journals. 
Messrs. Springer intend to restart Zeitschrift fiir 
Physik; but this apparently has not yet begun. A 
new journal containing interesting articles by a 
number of well-known physicists is Zeitschrift fiir 
Naturforachung, published by Dieterich’sche Verlags- 
bucbhandlung, Wiesbaden (see Nature, Sept. 14, 
p. 372). 


Association of British Zoologists 


AT the annual meeting of the Association of 
British Zoologists held in the rooms of the Zoological 
Society on January 11, the following were elected 
officers and new members of the council for the year 
1947-48: President, Dr. Edward Hindle; Hon. 
Secretary, Dr. D. L. Gunn, Anti-Locust Research 
Centre, British Museum (Natural History), Cromwell 
Road, London, 8S.W.7; Hon. Treasurer, Dr. A. G. 
Hamilton, Royal Veterinary College, Royal College 
Street, London, N.W.1; New Members of Council, 
Prof. H. Gordon Jackson (re-elected under provisions 
of the constitution), Prof. C. M. Yonge, Dr. J. W. 
Evans, Dr. A. Graham and Mr. G. P. Wells. A 
discussion on “‘Careers in Zoology— Possibilities and 
Training” took place, an account of which is reported 
on page 378 of this issue of Nature. 


Royal Society of Edinburgh: New Fellows 


THE following have been elected fellows of the 


Royal Society of Edinburgh: Mr. F. W. Anderson, 
senior geologist, H.M. Geological Survey, paleonto- 
logist in Scotland, Edinburgh; Dr. J. G. C. 
Anderson, senior geologist, H.M. Geological Survey, 
Edinburgh; Dr. R. N. Arnold, regius professor 
of engineering, University of Edinburgh; Mr. 
Hamilton Bailey, Denham, Totteridge, London, 
N.20; Dr. G. H. Bell, senior lecturer in physio- 
logy, University of Glasgow; Dr. W. P. Blount, 
poultry adviser to Unilever Group, Stoke Mandeville, 
Bucks; Dr. N. L. Bor, Forest Research Institute, 
Dehra Dun; Dr. L. M. Brown, lecturer in technical 
mathematics, University of Edinburgh; Dr. W. F. 
Cassie, professor of civil engineering, King’s College, 
University of Durham ; Dr. S. C. Curran, lecturer in 
natural philosophy, University of Glasgow; Dr. 
J. H. Fraser,’ member of scientific staff, Marine 
Laboratory, Aberdeen ; Prof. Tom Grahame, Ana- 
tomy Department, Royal (Dick) Veterinary College, 
Edinburgh ; Dr. G. Heslop Harrison, University of 
Durham; Dr. J. A. Hewitt, senior lecturer in 
physiology, King’s College, University of London ; 
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Dr. J. M. Hyslop, lecturer in mathematics, University 
of Glasgow ; Dr. J. M. Jackson, lecturer in m: the. 
matics, University College, Dundee; Dr. Otto 
Léwenstein, lecturer in zoology, University of 
Glasgow; Dr. A. J. Macintyre, lecturer in ma: 
matics, University of Aberdeen; Group Ca) 
G. 8S. Marshall; Dr. James Reekie, lectur: 
physics and Carnegie Teaching Fellow, Univ: 

of St. Andrews; Mr. J. M. Muirhead, man 
Scottish Provident Institution, Edinburgh ; 

W. H. Senior, assistant secretary, Departme: 
Agriculture for Scotland, Edinburgh ; Dr. A. k 
Trivedi, professor of chemistry, Lingraj Co 
Belgaum, India; Dr. G. R. Tudhope, lectur 
pathology, University of St. Andrews, and p: 
logist, Royal Infirmary, Dundee; Dr. B. W 
lecturer in vital statistics, Department of P 
Health, University of Edinburgh. 


Announcements 


Tue Council of the Royal Society of Edinburgh 
has awarded the Makdougall—Brisbane prize for the 
period 1944-46 to Dr. William Black, of the Scottish 
Society for Research in Plant Breeding, for his 
work dealing with genetical investigations on the 
potato, with their practical applications. 


Tue Textile Institute has awarded a scholarship, 
offered under the terms of a grant from the Cotton 
Trade War Memorial Fund (total value £750, tenure 
three years), to George H. Ewins, a cotton-spinning 
student at Bolton Municipal Technical College, who 
will now proceed to a university degree course. 


Dr. Wriu1am A. Hamor, an assistant director of 
the Mellon Institute of Industrial Research, Pitts- 
burgh, has been given the honorary degree of doctor 
of laws of the University of Miami. 


Tue Bristol, Clifton and West of England Zoo- 
logical Society has agreed to provide funds for a 
research scholarship in vertebrate zoology tenable at 
the University of Bristol at the rate of £300 for three 
years. Many university scholarships and fellowships 
in the fields of physics, chemistry and related sub- 
jects are now being financed through industrial 
sources, and the establishment of this scholarship in 
the biological field is a most welcome one. 


A PotaroGrapaic Discussion Panel, having as its 
objects the holding and the sponsoring of informal 
discussions on the subject of polarography as applied 
to chemical analysis, has been formed by the Physical 
Methods Group of the Society of Public Analysts and 
Other Analytical Chemists. Plans are in hand to 
arrange a first meeting in London during April. 
Particulars may be obtained from the honorary 
secretary, Mr. J. T. Stock, Chemistry Department, 
L.C.C. Norwood Technical Institute, Knight’s Hill, 
London, S8.E.27. 


Masor Joun A. Hunt asks us to state that inquiries 
in connexion with the report on the Survey of 
British Somaliland (see Nature, 158, 511; 1946) 
should be addressed to the Secretary to the Govern- 
ment, Hargeisa, British Somaliland, via Aden ; and 
not Burao as indicated in the bibliographic reference. 


Erratum.—In the communication entitled ““Con- 
stitution of Strychnine and its Relation to Cinchonine” 
by Sir Robert Robinson in Neture of February 22, 
p. 263, the bond from the quinoline nucleus should 
be attached to the 4-position and not to the 3-position 
as printed. 
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LETTERS TO THE EDITORS 


The Editore do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Use of a Cyclotron to Detect Short-Period 
Activities 


THE cyclotron at Cambridge has a high-frequency 
set which can be readily modulated, allowing in- 
formation to be obtained on activities of period 
varying roughly from 100 microseconds to 1 second. 

The apparatus (Fig. 1) consists of a master oscillator 
driving a ring-of-twelve scaling unit. Position | on 
this ring of twelve, operating through the modulator, 
turns on the radio-frequency voltage to the dees and 
delivers a burst of particles. Position 2 is a blank, 
and positions 3-12 connect the counter impulses, via 
a gating unit operated by the ring, to ten separate 
scales-of-four with separate mechanical recorders. 
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Fig. 1 


To test this arrangement on a known reaction, the 
modulator time constants were adjusted to allow the 
master oscillator to run at 5 cycles per second, and 
the cyclotron output (for this experiment 5 MeV. 
protons, 70 microamp. beam current) was used to 
produce neutrons from a lithium target. Close to 
the target was placed a Geiger counter with a thin 
mica window outside which was a sheet of beryllium 
metal. The assembly was screened on all sides by 
about 1 in. thickness of lead. The Be(na) reaction 
giving He* would be expected, and a period of about 
0-8 sec. was found. 

It was decided to check the period, and a sequence 
of forty-four short runs was made, each of 30 sec. 
duration. Between runs the apparatus was switched 
off to allow the background to decay to a predeterm- 
ined figure—the time taken being 5-9 minutes. This 
background was found to be roughly proportional to 
the integrated number of neutrons in the 30 sec. 
run, and is probably due to neutron-induced activities 
in the brass wall of the counter, the period of 5 min. 
agreeing with one of the copper isotopes. 

The results were : 


Channel No. 3 4 & 6 7 8 9 10 11 
Totals (each unit ea : 947 928 9A% 922 915 "7 Ine 
equals 4 8-particles) 433 368 347 286 265 233 215 198 177 157 


yo = etched sub-\, 376 311 290 229 208 176 158 141 120 100 
These (Fig. 2) show an exponential decay with 
channel number, giving a half-life of 4-74 channels, 
or 0-87 sec. 

Che errors in this determination are partly stat- 
istical (+ 0-04), and partly arise from the determina- 
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tion of the background count. This was estimated 
by doing background measurements before and after 
particular runs, and also from another set of data 
using the proportionality mentioned above. The 
error is probably + 10, which would change the period 
by about + 0-04 sec. The final result is, therefore, 
0-87 sec. + 0-06, agreeing with other determinations. 

One other observation of interest was made. The 
master oscillator was varied over the range 5 c./sec. 
to 6,000 c./sec. Apart from the He® period, the only 
effect observed was an increased counting-rate on 
the first two or three channels at the highest speed. 
This may well have been due to slow neutrons 
scattered from the fcreening tanks around the 
cyclotron. There were certainly no other periods 
from 10-* sec. to 1 sec. of comparable cross-section 
to the Be(na)He*. 

We should like to thank Mr. Kandiah’s group for 
building the electronic apparatus for us. 

J. M. CAassELs 
R. LaTHAM 
Cavendish Laboratory, 
Cambridge. 
Jan. 20. 


Presence of a Penetrating Component in 
Extensive Showers in the Atmosphere 


THE existence of a penetrating component in 
extensive atmospheric showers has been investigated 
by several workers’, using different methods. Results 
obtained with cloud-chambers? do not seem to 
justify a final conclusion. Cocconi’and co-workers’, 
using couriters, decided in favour of the presence of 
meson showers simultaneous with extensive showers ; 
more recently, Rogozinski‘, using counters driving 
neon lamps, concludes that mesons are probably 
associated with extensive showers. 

We have undertaken an _ investigation using 
counters, so conducted that a greater number of 
criteria is available for distinguishing penetrating 
particles from the electrons and photons existing in 
the showers. This distinction was based upon the 
following properties of penetrating particles : (1) high 
penetrating power ; (2) low multiplication probability 
while crossing thick iron or lead layers ; (3). penetrat- 
ing particles dissipate energy in a different way from 
high-energy photons and electrons, so that absorption 
varies differently as the atomic number of the ab- 
sorbers is varied. 
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Fig. 1. EXPERIMENTAL OUTLAY (NOT TO SCALB) 


Our experiments were carried out at a height of 


2,100 m. above sea-level (at Lago d’Inferno, lat. 
46° Ol’ N., long. 9° 32’ E.) during the summer of 
1946. The experimental arrangement is shown in 
Fig. 1. The counters to which the same identification 
letters are assigned are in parallel. Counters e, f, g 
in coincidence detect the presence of extensive 
showers. In Fig. 2, group M (selector) includes seven 
counters, of which twofold coincidences a -+ 6 and 
fourfold coincidences a + 6 + c + d were registered. 
Twofold coincidences which were not accompanied 
by fourfold coincidences were accounted for as being 
due to non-multiplying particles (such as mesons) 
crossing layers S, and S,; fourfold coincidences as 
being due to high-energy photons and electrons, or 
to simultaneous arrival of several penetrating part- 
icles. The selector was arranged in accordance with 
Arley’s® and Moliére’s* theoretical calculations on 
the multiplication and lateral spread of shower 
electrons. 

Since we are interested in events coinciding with 
the extensive showers as detected by e + f + g, we 
measured the a+6+e+//+g coincidences (re- 
ferred to as V ; the number of random coincidences, 
directly evaluated, was found to be less than 5 per 
cent of the effective ones), thea + 6+ ¢+d+e 
f + g coincidences (VII), and eventually we appraised 
the difference between them, V-VII. The table gives 
observed counting-rates per minute for different 
layers S, and S,: 


V/min. 
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Fig. 2. VERTICAL CROSS-SECTION OF THE SELECTO! 

be noted that, were coincidences V—VII due to 
shower electrons which originated twofold rather than 
fourfold coincidence in the selector system, the ratio 
V-Viul ; 

____ should decrease or at most remain unchanged : 

Vil 2 
in fact, the selector’s efficiency increases 
increase the thickness of layers S, and S, ** 

The existence of V—-VII events and their frequency 
rate constitute, therefore, preliminary proof of the 
presence of penetrating particles in extensive showers. 
Further proof is given by our results with iron. The 
frequency-rates of coincidences V and, especially, 
of coincidences V—VII, for 18 cm. iron plus 5 em. 
lead and 36 cm. iron + 5 cm. lead, are less than those 
found for 5 + 5 em. and 10 + 5 em. lead respect- 
ively, whereas these thicknesses of lead should be 
equivalent to the above-mentioned thicknesses of 
iron, were the coincidences only due to high-energy 
electrons or photons. 

The absorption curve which may be deduced from 
column 5 shows that, whenever the penetrating com- 
ponent of extensive showers is due to mesons, these 
would have a spectrum of lower energies than those 
of mesons present in total radiation. 

It should, however, be noted that some of the 
events due to penetrating particles may have accum- 
ulated in coincidences VII by the effect of secondary 
knock-on electrons, or owing to the simultaneous 
presence of sever ' mesons. 

During the m surements, about two hundred 
photographs were also taken in a cloud-chamber, in 
coincidence with the extensive showers detected by 
the counters. The chamber was operated in the two 








Vv — Vil 
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Consider the data obtained for lead (first four lines 
of the table). From columns 4 and 5, it appears that, 
as the thickness of the lead layer is increased, the 
frequency of VII coincidences decreases more quickly 
than the frequency of the V-VII coincidences. In 

. V-V 
column 6 the rate change of the ratio or 
separately shown for the sake of clearness. It is to 
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different positions A and B (see Fig. 1). In position 4 
(chamber under the selector, S, = S, = 5 cm. lead, 8; 
removed) no photographs were obtained which showed 
for certain more simultancous mesons (meson 
showers); in the B position, photographs appear 
distinctly richer in tracks when the cloud-chamber 
is driven by VII coincidences than when it is driven 
by V-VII coincidences. 
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A detailed report of these measurements will be 
published elsewhere. 
A. MURA 
G. SALVINI 
G. TAGLIAFERRI 
Institute of Physics, 

University of Milan. 
Dec. 9. 


Rogozinski, A., Phys. Rev., 65, 291 (1944), and references cited there. 

Auger, P., and Daudin, J., C.R. Acad. Sci. Paris, 208, 481 (1939)- 
Jdnossy, L., and Lovell, A. C. B., Nature, 142, 716 (1938). Daudin, 
J., thése, Paris (1942). 

Cocconi, G., Loverdo, A., and Tongiorgi, V.., 
49 (1943); ix, 2, 28 (1044). 

‘Rogozinski, A., thése, Paris (1945). 

tAriey, N., Proce. Roy. Soe., A, 168, 519 (1938). 

‘Moliére, G., “‘Vortrage tiber Kosmische Strahlung”’ (Berlin, 1943). 


Nuovo Cimento, ix, 1, 


Spread of Discharge in Geiger Counters 


THE important differences in the behaviour of slow 
and fast counters noticed by Trost' and others*,* have 
led several workers to investigate, in a preliminary 
manner, the factors which prevent.the discharge, 
developed near the path of the incident primary 
particle, from spreading along a counter, or from one 
counter to another enclosed within the same envelope. 
The experiments of Stever*, Wilkening and Kanne‘, 
Ramsey* and Curran and Strothers’, and others are 
well known. Hill and Dunworth* have recently 
reported results on the velocity of discharge spread. 

It appears to be implied in some of the earlier 
discharge-localization experiments* that, provided the 
interruption in the path of the discharge, whether it 
be a bead on the wire or a gap between two cathodes, 
ete., is of reasonable size, the discharge will very 
rarely, or never, spread in a fast (self-quenching) gas. 
Wilkening and Kanne‘ showed qualitatively that the 
discharge-spread in fast counters increased with 
decreasing concentration of quenching gas, etc. 

We have recently re-investigated this matter with 
divided cathode counters similar to those used by 
Ramsey* and others, about 12 in. in length and con- 
taining six 2-in. or twelve l-in. copper cathodes 
(Fig. 1). The cathodes were cleaned in acid and may 








Fig. 1 


be described, therefore, as unoxidized in the gross 
chemical sense. One of the extreme cathodes was 
irradiated with radium y-rays using a carefully tested 
collimator system, and double coincidences between 
this cylinder and those farther down the tube, taken 
in turn, were measured. The interver.ing cylinders 
were operated at voltages just below their counting 
thresholds. Subsidiary experiments were made to 
assess the importance of random coincidences, the 
effect of which was shown to be negligible, and the 
usual counter tests were applied to the individual 
cylinders to check their behaviour. The plateaux 
even for the 1l-in. long, }-in. diameter cathodes were 
satisfactory ; they were ~ 160 volts long with 
alcohol/argon, but were less with methane fillings. 
The main results were not thereby affected. 
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Fig. 2. 


A, 10 ecm. Hg ethyl ether, 10 cm. Hg argon 
(J), 2°5cm. ,, methane, 7°5 em. ; 
ethyl alcohol, 10 cm. 


@, 0-4 cm. 


Fig. 2 gives some typical results for fast counter 
fillings. Experiments with argon alone showed much 
greater discharge spread, namely, approximately 
100 per cent even for 8-in. counter length ; in this 
case it was necessary to use external quenching in 
order to obtain a satisfactory resolving time in the 
coincidence circuit. It is seen from Fig. 2 that 
localization is by no means complete, and even with 
2 in. between the irradiated counter and its coin- 
cidence partner, roughly 1 per cent of the primary 
discharges caused spreading of the discharge. Similar 
results taken with a different experimental arrange- 
ment were obtained by Curran and Strothers’. 

It is scarcely possible to interpret these results 
without further work (now in progress) ; a particular 
point of interest is to decide whether the discharge 
spreads by virtue of (a) photo-ionization in the gas, 
or (6) through emission of photo-electrons at the 
cathodes ; it is unlikely that the spread of discharge 
is caused by diffusion of electrons since the field in 
the intervening cathodes (Fig. 1) would remove them 
(see also Korff*, p. 95). Some preliminary experi- 
ments we have made with another special counter 
lead to the tentative conclusion that the mechanism 
(6) above is the more important cause of discharge 
spread. The discharge invariably spread from the 
end counter to that next to it (4-in. gap) when they 
were used in coincidence, due presumably to field 
penetration. Coincidence counting was thus started 
with the first and third cylinders. 

The results are of interest in that they show the 
presence of marked photon effects in fast counters. 
Similar results have been published previously*, using 
a different and more qualitative method of presenta- 
tion, but the absence (relative or total) of such effects, 
particularly those caused by relatively long wave- 
length photons, appears sometimes to be postulated 
without reason. The present results imply that 
photo-electrons are emitted more or less continuously 
from the cathode, or gas in the counter near it, 
during the early part of pulse formation in a fast 
counter, that is, so long as photons are being pro- 
duced. The basic conclusion, due to Korff, that in 
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fast counters the positive-ion sheath causes no 
secondary emission on arrival at the cathode, is, of 
course, unaffected by the above results. 
J. D. Craces 
A. A. JAFFE 
High-Voltage Laboratory, 
Research Department, 
Metropolitan-Vickers Electrical Co., Ltd., 
Manchester, 17. 
Jan. 6. 
Z. Phys., 105, 399 (1937). 
* Korff, S. A.; and Present, R. D., Phys. Rev., 65, 274 (1944). 
* May, A. N., Rep. Prog. Phys., 5, 390 (1938). 
* Stever, H. G., Phys. Rev., 61, 38 (1942). 
* Wilkening, M. H., and Kanne, W. R., Phys. Rev., 68, 534 (1942). 
* Ramsey, W. E., Phys. Rev., 61, 96 (1942). 
: Ome, > C., and Strothers, J. E., Proc. Camb. Phil. Soc., 35, 654 
* Hill, J. M., and Dunworth, J. V., Nature, 158, 833 (1946). 
* Korff, S. A., “Electron and Nuclear Counters”’ (Van Nostrand, New 
York, 1946). 


* Trost, A., 


Stability Constants of Internal Complexes 


Apart from the results of a series of studies dealing 
with complexes of copper, little is known of the 
stability of internal complexes. Calvin and his 
collaborators' have found wide variation in the 
stability of complexes of copper formed from a series 
of 8 diketones and. o-hydroxy-aromatic aldehydes. 
It is a matter of interest to determine whether a 
similar wide variation of stability occurs with com- 
plexes formed by the co-ordination of a series of 
metals with one chelating molecule. For this reason 
and also because stability constants may eventually 
help to throw some light on the inactivation of essen- 
tial trace metals in biological systems*, we have 
begun an investigation of complexes formed by a 
variety of metals. 

Working in the first instance with 50 per cent 
water — 50 per cent dioxane solutions and using 
substantially the method employed by Calvin and 
Wilson', we have obtained the following walues (see 


TABLE I 


adiu: l 
— Log K, | Log Ky 


Metal of metal* 


Pd 
cu 
Ni 
Pb 


el 
ba ¢ : " 


* The values quoted in this column are tetrahedral or square co- 


valent radii taken from ““The Nature of the Chemical Bond"’ by L. 
Pauling (Cornell Univ. Press, 1939). 


Table 1) for the stability constants of complexes 
formed by a series of bivalent metal ions with salicy]- 
The reactions involved are 


Me++ Ké — MeKer 
MeKet Ké — MeKe,, 
where Ké represents the bidentate chelate minus a 


hydrogen ion. K, and K,, the equilibrium constants 
for the two successive steps, are related to Kgy as 


aldehyde. 


follows : 

» > - MeKe,} 

Ke) = K,K, =-_ a 

(Avan) 1-4h3 [Met *][Ke}*. 
Preliminary work with other chelating substances 

such as glycine and oxine shows that the stability 
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constants of the metal complexes fall in muc} the 
same order as with salicylaldehyde, except that 
occasionally the position of neighbouring metals js 
reversed. Not enough types of chelate molecules 
have yet been studied to say whether this similarity 
of order is general. Attempts to obtain values of 
Kay for salicylaldehyde complexes in water by a 
process of extrapolation, using values obtained with 
water—dioxane mixtures containing progressive! y less 
than 50 per cent dioxane, were not satisfactory owing 
to the fact that even in mixtures containing as little 
as 10 per cent dioxane the solubility was too low. 

However, by using acetylacetone as the chelating 
substance, it was found practicable to work with 
water solutions and thus to observe the effect of 
change of solvent on the magnitude of K,, K, and 
Kay. The following values were obtained for nickel 
acetylacetone in different solvents. 


Vol 


Solvent 


50% dioxane 
qo 
20% . 


Water 





| 


It is not yet clear what factor or factors determine 
the order of the metals in Table 1. Electronegativity 
of the metal might be expected to play some part. 
If this were so and if electronegativity is accurately 
defined by the relation recently deduced by Gordy’, 
we should expect to find a correlation between the co- 
valent radii of bivalent metals and the stability of the 
complexes formed by them. From Table | it can 
be seen that there is no simple relation between these 
two constants. 

D. P. MELLOR 
L. MALEY 
Department of Chemistry, 
University of Sydney. 
Jan. 10. 

* Calvin, M., and Wilson, K. W., J. Amer. Chem. Soc., 67, 2003 (1945). 
Duffield, R. B., and Calvin, M., J. Amer. Chem. Soc., 68, 557 
(1946). Calvin, M., and Bailes, R. H., J. Amer. Chem. Soc., @, 
949 (1946). 

* Albert, A., Med. J. Aust., 1, 245 (1944); other publications in the 


press. 


* Gordy, W., Phys. Rev., 68,7604 (1946). 


Preparation of Thin Specimen Films 


A Fito of cellulose nitrate or a similar material is 
laid on a water surface and transferred to a specimen 
holder. A very thin layer of beryllium or aluminium 
is then deposited on the film from the vapour phase, 
after which the cellulose nitrate is dissolved away. 
Only the metal film then remains, and its lack of 
visible structure can be checked by photographing in 
the electron microscope. The durability and resistance 
of the layer to chemical attack are very high. A 
matter of great importance in the study of specimens 
in which completely opaque particles occur on the 
film is that the metal film readily conducts away 
absorbed energy. With such particles, however, 
films of cellulose acetate or similar materials are very 
easily broken. Beryllium and aluminium films of as 
little as 20 A. thickness (diameter 100 u), and also 
aluminium films 12 A. in thickness, have been pre- 
pared by this procedure. 

Because of the absorption being slight in this fil 
it is possible to make a closer study of minute 





March 15, 1947 


>... 


iy $ mi 


No. 4037 


Fig. 1 
A. A worm-like diatom the cross-sectional diameter of which does not exceed 1/1,500 mm. The photograph also shows shell 
0 


fragments. 


« 


00 


B. Diatom with a very fine skeleton structure. At some distance, but eonnested with the structure, are some sharp thorns, possibly 


a means of self- 


A 


ence. 


B 


Fig. 2 
A. A detail from the structure of a diatom shell. As can be seen, the holes are located in a very regular manner. x 90,000 
B. A beautifully branched minute fine structure. x 28,000 


structures, such as large molecules, and their shape. 

With the aid of such resistant metal films, it is 
possible, by taking series of photographs, to follow 
the reactions of one and the same particle of a 
substance when subjected to different chemical 
treatments. It is not difficult to number the holes 
m the preparation holder in such a way that any 
given hole can be easily located. 

Observation of Diatoms. The method described 
tlsewhere (see p. 354 of this issue of Nature) 
for the investigation of the structure of clay 
tan also be employed with advantage for the 
study of diatoms. Several photographs of diatoms 
have been taken in connexion with studies on post- 
glacial clays. It is found that diatoms lying in the 
tlay surface accompany the cellulose acetate film 
when it is drawn away. Since the cellulose nitrate 
¢ncloses the diatoms within an envelope of sufficient 
strength, they can readily be removed from the clay. 
Even diatoms of extremely fine structure or of great 


fragility can be loosened and transferred to an 
aluminium or beryllium film for observation in the 
electron microscope. In cases where the diatoms 
consist of adjacent fragments, they also ean be 
studied in the microscope with their original relative 
positions in the clay undisturbed, which has hitherto 
been impossible. 

The high resolving power of the electron micro- 
scope employed makes it possible to study diatoms 
of submicroscopic size. Diatoms have thus been seen 
which have hitherto been unobservable on account 
of their minute dimensions. Of interest is the detailed 
study of the structure of the diatoms, especially the 
structure of the shells, which is sometimes so fine 
that magnifications of more than 100,000 are neces- 
sary to disclose it. 

Nits Hast 

Kungl. Tekniska Hégskolan, 

Stockholm. 
Nov. 29 
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lon Exchange Resins as Catalysts 


[on exchange resins, in the hydrogen form, appear 
to offer several advantages as acid catalysts, such as 
the possibility of their continuous or repeated use 
without renewal, and their easy removal, by de- 
ecantation or otherwise, from the reaction mixture. 
A paper on the subject has now been published by 
Sussman', who reports several examples of the 
successful use of ‘Zeo-Karb’ in esterification, aleohol 
dehydration and other acid-catalysed processes. 
Sussman was less successful with ester hydrolysis, 
and attributes this to the poor contact attainable in 
the three-phase system ester—water—catalyst. 

We have examined the hydrolysis of some esters, 
using ‘Amberlite IR-100’ as catalyst; this is a 
synthetic resin containing one equivalent of strong 
(sulphonic) acid groups in approximately 500 gm. of 
resin. 1-4 gm. of resin were used per 100 ml. of 
liquid, the mixture being agitated in a thermostat 
at 25°C. Methyl and ethyl acetates, both in aqueous 
solution, underwent hydrolysis according to first- 
order reaction equations, whereas with n-butyl and 
benzyl acetates the reaction was of zero order so 
long as ester was present as a separate phase. If we 
assume in these latter cases that the reaction occurs 
in the saturated aqueous phase, we may compare 
our rates with those previously reported* for the 
same reactions catalysed by hydrochloric acid. Re- 
garding the ‘Amberlite’ as a strong acid of equivalent 
weight 500, we find that the heterogeneous catalyst 
is the more efficient of the two, by factors of 1-7 for 
methyl acetate, 2-3 for ethyl acetate and 9-8 for 
butyl acetate. 

We think ‘that these results illustrate the import- 
ance of adsorption in resin-catalysed reactions; in 
general, reaction-rates will be governed not only by 
solubilities but also by the relative adsorptions of 
reactant, product and solvent molecules at the resin 
surface. 

G. Garrop THOMAS 
C. W. Davies 
Edward Davies Chemical Laboratories, 
Aberystwyth. 
Jan. 21. 


' Sussman, Ind. Eng. Chem., 38, — -~ Tan 

* Griffith and Lewis, J. Chem. 109, 916). 
Pfanstiel, J. Amer. Chem. See. “is, o1b8 (1922). 
Z., @, 1956 (1913). 


Harned and 
Palomaa, Chem. 


Reduction Potentials of Ferrous Hydroxide 


THe accelerated oxidation of cellulose in the 
presence of ferrous hydroxide by dilute solutions of 
sodium hypochlorite, buffered to different hydrogen 
ion concentrations, has been studied by Nabar and 
Turner’. It was shown that the maximum absorption 
of oxygen and the maximum attack on cellulose 
occurred at about pH 6-4. From similar earlier 
investigations, with leuco vat dyes as accelerators, 
Nabar, Scholefield and Turner*-* had shown that the 
maximum oxygen uptake and the maximum oxida- 
tion of cellulose occurred at about pH 7-4. The 
obvious dependence of the oxidizing intensity of 
sodium hypochlorite solutions on the specific sub- 
stance present on cellulose may be attributed to the 
differences in their physico-chemical properties, such 
as reduction potentials, ease of oxidation, ete. The 
present work was undertaken to study the reduction 
potential of ferrous hydroxide and examine its in- 
fluence on the oxidation mechanism. 
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Repuction Potentiars of Fannous Myanoxos 


A few attempts*.* have been made to measure the 
reduction potentials of ferrous hydroxide ; but values 
proposed by different investigators show considerable 
variation. The problem under investigation was to 
determine the reduction potentials of ferrous hydrox. 
ide in dispersed condition on cellulose, since the 

activation of oxidation has been found to occur when 
cellulose is impregnated with the ferrous hydroxide. 
The following procedure was finally evolved and 
adopted for the measurement of the potentials. 

Ferrous hydroxide was precipitated on loose cotton 
tightly wrapped around a platinum wire sealed ina 
glass tube. The impregnated cotton was washed in 
air-free distilled water, and the electrode was immed- 
iately immersed in a specially designed flask contain- 
ing an air-free buffer solution of known hydrogen 
ion concentration through which hydrogen was being 
rigorously bubbled. With saturated calomel half- 
cell as the reference electrode, the E.M.¥F. of the 
following cell was measured at regular intervals: 


Hg | Hg,Cl,, Sat. KCl. || Sat. KCl |] Ferrous hy- | Pt 

+ droxide on - 
cotton in 
buffer solu- 
tion. 


The &.M.¥. reached a constant value after about 
fifteen minutes and remained steady for two to four 
hours. This value was taken as the E.M.¥. of the cell 
referred to above. The oxidation potential of sodium 
hypochlorite was measured as described by Nabar, 
Scholefield and Turner*. Measurements of oxygen 
uptake by cotton impregnated with ferrous hydroxide 
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were carried out simultaneously. All measurements 
were rnade at 30°C. The results are illustrated in 
the accompanying graphs. 

Curve 1 shows the relation between the pH of 
sdiure hypochlorite solutions and the oxidation 
ptentials. Curve 4 shows the relation between the 
pH and the reduction potentials of ferrous hydroxide 
on cotton. The relation of the difference between 
the oxidation potentials of sodium hypochlorite to 
the reduction potentials of ferrous hydroxide and the 
pH is shown in curve 2, and the relation between 
oxygen uptake by cotton impregnated with ferrous 
hydroxide and the pH of hypochlorite solution is 
shown in Curve 3. It is interesting to see the close 
resemblance in the shape of curves 2 and 3, and the 
coincidence of the pH for maximum oxygen uptake 
and the pH for the maximum difference in the 
potentials with the break in the pH-reduction poten- 
tial curve. The results will be discussed in detail 
elsewhere. 
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S. H. MuHatTrRE 
G. M. NaBaRr 
Department of Chemical Technology, 
University, Bombay, 19. 
Dec. 13. 


Nabar and Turner, J. Soc. Dyers and Colour., 61, 258 (1945). 
‘Turner, Nabar and Scholefield, /. Soc. Dyers and Colour., $1, 5 (1935). 
* Nabar, Scholefield and Turner, J. Soc. Dyers and Colour., 63, 5 (1937). 
‘Foust, O., Z. EBlectrochem., 13, 160 (1907). 

‘Forster and Herold, Z. Electrochem., 11, 949 (1905). 


Inhibition of Catechol Bacteriostasis 
by Molybdates 


LARGE areas in and near Somerset are unsuitable 
for grazing because they cause severe diarrhcea in 
cattle. These areas, called ‘teart’, are found on the 
argillaceous Lower Lias. The disease has been shown! 
to be due to an excess of soluble molybdates in the 
herbage and the soil; it can be cured by adding 
copper salts to the diet. A possible explanation of the 
effect of molybdates is suggested by the following 
observations. 

Molybdates form red complexes with catechols*-’. 
These are not very stable, and we have found that 
the colour disappears on warming, or on shaking with 
ether to remove catechol. Now it is likely (though 
unproved) that catechols occur in the intestine of 
ruminants, because they are present in many fodder 
plants‘ and because the tyrosine of proteins is con- 
verted by intestinal bacteria to phenol® which, in 
the presence of suitable plant* or animal’ oxidases, 
is oxidized to catechol. 

Catechol, like other phenols, is bacteriostatic, but 
might be less so in the presence of molybdate owing 
to the formation of the complex. We have found 
that, in fact, potassium molybdate does reduce the 
bacteriostatic action of catechol when added in con- 
centrations which by themselves have no effect on 
the bacteria. In a serial dilution test at 25°C., a 
catechol concentration of M/1280 was needed to 
inhibit the growth of Staphylococcus aureus: when 
half a mole of potassium molybdate was added 
per mole of catechol, the concentration of catechol 
needed to inhibit growth was raised to M/160. Even 
M/20 potassium molybdate was without effect on 
S. aureus. With Escherichia coli similar results were 
found ; the minimum bacteriostatic concentration of 
catechol was raised from M/160 to M/40 by adding 
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half a mole of potassium molybdate per mole of 
catechol used. 

Phenol, o-cresol and resorcinol form no coloured 
complexes with potassium molybdate; corre- 
spondingly, we found that it had no effect on their 
minimum bacteriostatic concentrations. 

These biological results suggested that a complex, 
K,Mo0,.2C,H,O0,, was formed, and a colorimetric 
experiment was made at 25° C. to test this theory. 


Colour intensity in 


Molarity in aqueous solution 
arbitrary units 


Potassium 
Catechol 


0-02 1° 
0-0266 1:3 
0-04 1- 
0-0533 

0-06 


molybdate 


The total molarity of solute is kept constant, and the 
colour intensity, and hence presumably the con- 
centration of the complex, is a maximum at a pro- 
portion equivalent to K,MoO,.2C,H,0,. 

These facts are compatible with the theory that 
the activity of bacteria in the normal intestine is 
controlled by catechols : that molybdates reduce the 
effective concentration of catechols by forming com- 
plexes: and that with the removal of the control, 
bacterial activity becomes excessive and causes 
diarrhea. It is realized that further investigation 
would be needed to confirm this theory ; in particular, 
the effect of copper as an antidote still requires 
explanation. 

J. C. McGowan 
P. W. BRIAN 
Butterwick Research Laboratories, 
Imperial Chemical Industries, Ltd., 
The Frythe, 
Welwyn, Herts. 
rguson, W. 8., Lewis, A. H., and Watson, 8. J., Nature, 141, 553 
(1938); J. Agric. Sci., 38, 44 (1943). 
* Weinland, R. F., and Gaisser, F., Z. anorg. Chem., 108, 231 (1919). 
* Blaschko, H., Proc. Biochem. Soc., vi (i944). 
* Onslow, M. W., Biochem. J., 15, 107 (1921). 
* Buchanan, R. E., and Fulmer, E. I., ‘Physiology and Biochemistry 
of Bacteria’, Vol. 3, 378 (London, 1930). 
* Onslow, M. W., and Robinson, M. E., Biochem. J., 19, 420 (1925). 
’ Raper, H. S., Biochem. J., 20, 735 (1926). 
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I am grateful to Messrs. McGowan and Brian for 
allowing me to read their letter and to add my com- 
ments. Some data obtained in 1943, when working 
in the Unit of Animal Physiology at Cambridge, are 
of interest in connexion with their observations. It 
was found that fresh aqueous plant extracts give a 
colour reaction when molybdate is added. This re- 
action is due to the presence of substances, usually 
classified as ‘tannins’, which contain vicinal phenolic 
hydroxyl groups. Fresh grass cuttings were fed for 
two days to a rumen-fistula sheep; the rumen 
contents were then removed through the fistula. An 
extract of the ingesta thus obtained gave a colour 
reaction characteristic of catechols, with both am- 
monium molybdate and ferric chloride. This shows 
that the reaction between molybdate and catechols 
suggested by McGowan and Brian does, in fact, occur. 
Their explanation still remains to be tested by experi- 
ments on animals, but the readiness of molybdates 
to form organic complexes must be an important 
factor in the etiology of molybdate poisoning in 
cattle. 

H. BuascHKo 

Department of Pharmacology, 

University of Oxford. 
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Succinic Dehydrogenase in Protozoa 


THERE is, as yet, relatively little information about 
the occurrence of individual enzymes in Protozoa. 
We have been successful in demonstrating the 
presence of a succinic dehydrogenase in homogenates 
of Paramecium caudatum. This has been done using 
® modified Cartesian diver respirometer of macro 
dimensions (40-60 ul. total volume). 

Three-day cultures were concentrated and freed 
from bacteria by a process of electrically directed 
migration followed by centrifugation. Cell-structure 
in the suspension (2-6 x 10‘ organisms/ml.) was 
destroyed by grinding for two minutes between 
ground-glass surfaces at 0°C. The resulting homo- 
genate was brought to pH 7-2 with phosphate buffer 
and its oxygen uptake in the presence of succinic 
acid, methylene blue, and inhibitors was studied. 
The final concentrations used were: succinate, 
0-05 M ; methylene blue, 0-5 mgm./ml.; phosphate 
buffer, 0-03 M; malonate, 0-08 M; cyanide and 
azide, 0-01 M; The Q’s (ul. oxygen/10* organisms/ 
hour) are set out in Table 1. 


TABLE 1 


© 


Homogenate 


Saeed 


+ NaN 


. 
+ methylene blue 


me onmre— 


x 


a 
= 


These results show that succinate doubles the 
endogenous oxygen uptake, and that cyanide or azide 
abolishes this increase. In the presence of succinate, 
methylene blue produces a further increase, and is 
able to offset the cyanide inhibition. Malonate com- 
pletely abolishes the increase of oxygen uptake which 
is caused by succinate. 

For comparison, Table 2 shows the effect of some 
of these factors on the endogenous respiration. 


TABLE 2 


Homogenate 
~ + KCN 
»” + NaN, 
90 + methylene blue 


From these tables it follows that cyanide inhibits 
the endogenous respiration by 56 per cent and the 
extra respiration due to succinate by 58 per cent. 
The corresponding figures for azide are 44 and 63 per 
cent. Failure of methylene blue to stimulate the 
endogenous respiration of the homogenate may 
indicate lack of substrate, or, conversely, a sufficient 
supply of carriers, in the original system. 

While indicating that P. caudatum contains a 
succinic dehydrogenase essentially similar to that 
found in the Metazoa, the results have direct bearing 
on the question of cyanide-stability of respiration 
often reported in Protozoa, and should be inter- 
preted in the light of the occurrence of cytochrome 
oxidase’. 

The investigation will be published in full 
elsewhere. 

BEVERLEY A. HUMPHREY 
Grorce F. HUMPHREY 


Department of Biochemistry, 
University of Sydney. 
Dec. 16. 


* Boell, Proc. U.S. Nat. Acad. Sei., 31, 396 (1945). 
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ical Distribution of Alkaline Phos. 

tase in Helminth Parasites 

THE organisms used in this investigati: 
Ascaris lumbricoides, from the small intestin« 
pig, and Moniezia expansa, from the small iv 
of the sheep. They were brought to the lab: 
in host gut contents contained in vacuum fla 
were fixed within two hours of the time . 
removal from the host. The histological dist: 
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Fig. 1. CUTICULAR REGION IN A TRANSVERSE SECTION OF A MATURE 
PROGLOTTID OF Moniezia expansa ( x 400) STAINED FOR ALKALINE 
PHOSPHATASE. NOTE THE STRONG REACTION IN THE CUTICULAR 
REGION 


. . 


Fig. 2. CUTICULAR REGION IN A TRANSVERSE SECTION OF A MATURE 
SEGMENT OF Moniezia expansa (x 400) STAINED WITH H#M4- 
TOXYLIN-EOSIN BY THE USUAL METHODS 
Fig. 3. CUTICULAR REGION IN A TRANSVERSE SECTION OF THE 
SCOLEX OF Moniezia expansa (x 400) STAINED FOR ALKALINE 
PHOSPHATASE. THE THICK ‘CUTICLE’ IS ABSENT AND THE PHOS- 
PHATASE REACTION WAS NEGATIVE 


Fig. 4. INTESTINE IN A TRANSVERSE SECTION OF Ascaris lumbri- 

coides (xX 400) TAKEN FROM ABOUT THE MID-POINT OF THE 

PARASITE. THE SECTION WAS STAINED FOR ALKALINE PHOSPHATASE, 

THE SMALL BLACK BODIES IN THE INTESTINAL CELLS INDICATING 
THE POSITIVE REACTION 
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gf alkaline phosphatase was determined by the method 
of Gomori’, using sodium glycerophosphate as a 
substrate. 

The enzyme appeared to be present on or in the 
cuticle of mature segments of the cestode in consider- 
able amounts (Fig. 1). In sections stained by the 
qual methods with hematoxylin-eosin, this cuticular 
region stained a dark blue colour (Fig. 2). Only a 
very faint brown deposit could be seen on the extreme 
outside edge of the cuticle after incubating sections 
in the at sence of substrate and staining by either the 
eobalt nitrate or silver nitrate methods. When this 
‘euticle’ was absent as in young proglottids, no 
phosphatase reaction was obtained (Fig. 3). Apart 
from that in the cuticular region, the enzyme was 
found only in tissues surrounding developing eggs, 
and then only in small amounts. 

Smali spherical bodies in the intestinal cells of the 
nematode Ascaris lumbricoides gave a phosphatase 
reaction (Fig. 4). No other tissues of the parasite 

ve @ positive reaction. 

Chandler? has shown that certain tapeworms are 
dependent on host dietary carbohydrate for develop- 
ment. This would indicate that thé parasites con- 
cerned obtained their carbohydrate from the intestinal 
contents of their host, implying that absorption took 
place through the parasite body surface. Glucose is 
absorbed from the intestinal contents of Ascaris 
lumbricoides*. It would appear then that the helminth 

ites examined showed greatest concentrations of 
alkaline phosphatase in those regions which are 
associated with the absorption of carbohydrate. This 
finding is, therefore, in accordance with the hypothesis 
concerning the phosphorylation mechanism of ab- 
sorption of glucose in the intestine and kidney*-*. 

I wish to acknowledge the assistance given by 
Mr. L. Turk. 
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W. P. Rocers 
McMaster Laboratory, 
Council for Scientific and Industrial Research, 
Sydney. 
Jan. 6. 
' Proc. Soe. Exp. Biol. Med., 42, 23 (1939). 
* amer. J. Hyg., 87, 121 (1943). 
* Rogers, unpublished work. 
‘ Biochem. Z., 264, 209 (1933). 
* Biochem. Z., 276, 17 (1935). 


Co-existence of Two Different Esterases 
in Liver Juice 


WE have recently reported’ the inhibition of the 
esterases contained, inter alia, in glycerol extracts 
of pancreatin and in liver juice by emulsifying the 
substrates employed (methy] butyrate, ethyl butyrate 
and ethyl propionate) with gum arabic. The cleavage 
of glycerides such as monobutyrine or olive oil, how- 
ever, was not inhibited by this emulsification pro- 
cedure. We therefore concluded that there are 
virtually two enzymatic systems present in these 
extracts, namely, a lipase splitting the esters of 
glycerols, and an esterase cleaving esters, where 
glycerol is replaced by lower alcohols. 

Meanwhile, the observation was made that a 
further subdivision of the esterase system both in 
respect of pancreatic and liver extracts is possible, 
if the above-mentioned aliphatic ester compounds 
are being replaced by esters consisting of at least 
one aromatic constituent such as in ethyl benzoate. 
The cleavability of ethyl benzoate is not inhibited by 
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emulsification with gum arabic, contrary to the find- 
ings with esters consisting of an aliphatic alcohol and 
an aliphatic acid. 

The question whether there is a separate ‘salolase’ 
in liver juice or in pancreatic extracts concerned with 
the splitting of aromatic esters has been widely 
discussed without arriving hitherto at any definite 
conclusion*. Recently, I. S. Falconer and D. B. 
Taylor reported the isolation from liver juice of an 
enzyme precipitate of esterase 10—15 times purer than 
whole liver*. They arrive at the conclusion that their 
preparation is not identical with the purified esterase 
prepared by E. Baman and co-workers, on the grounds 
of the different solubilities of the precipitable 
materials, and conclude: “It therefore appears that 
there are two liver esterases which we will refer to 
in order of their solubility as liveresterases I and II 
until a more satisfactory basis is found for their 
characterisation’’. 

Without excluding the possibility that the esterase 
system of liver might be composed of more than two 
components, it would be worth while to investigate 
whether there exists a correlation between our two 
esterases (one of which is not inhibited by gum 
arabic) and Falconer and Taylor’s esterase I and II. 

Our method of emulsification, which is an improve- 
ment on that formerly used, is as follows. 2 milli- 
moles of each ester (stored permanently in a re- 
frigerator at 2°C.) are mixed in a small porcelain 
mortar with half their weight of recrystallized com- 
mercial gum arabic, and are vigorously ground for 
approximately 5 sec. 0-5 ml. amounts of phosphate 
buffer solution (pH 7) are then added from a burette 
at intervals of 10-15 sec. (temperature of buffer 
solution, 15°C.). Following the addition of each 
portion of buffer, the mixture is again vigorously 
ground. After 5 ml. have thus been introduced, the 
mixture is quantitatively transferred to a conical 
incubation flask of 50 ml. capacity with a 20 ml. 
mark. Small portions of buffer are used to rinse the 
sides of the mortar before the mixture is transferred 
to the flask, which is filled up with buffer to_20 ml.; 
2 ml. of beef liver juice (diluted with three parts of 
distilled water) and 5 ml. samples are taken for 
titration at intervals of 0, 20, 40 and 80 min. When 
pancreatic glycerol extracts are employed, 6 ml. of 
a glycerol extract (diluted with two parts of buffer 
solution) are added, and samples are taken at intervals 
of 0, 45, 105, 165 and 225 min. The inhibitory effect 
thus obtained ranges from 65 per cent to 100 per 
cent, depending upon the ester and the sample of 
enzyme preparation. (The strongest inhibition is 
obtained with methyl butyrate emulsion if cleaved 
by pancreatic esterase. Tests carried out with one 
and the same sample were fairly constant ; however, 
the amount of inhibition suffered by different enzyme 
preparations was found to vary by about 20 per cent. 
Cleavage of the esters in the absence of gum arabic 
was not subject to fluctuations.) 

Provided that esterase I and II are separable from 
each other, I suggest that they should be tested as 
to their behaviour towards the emulsions of aromatic 
and aliphatic esters ; for example, methyl butyrate 
and ethyl benzoate. 

The objection might be raised that our esterases 
from beef liver extracts are not necessarily identical 
with those obtained from pig liver. Unfortunately, 
it is impossible in Palestine to obtain fresh pig liver 
at regular intervals. Since, however, this inhibitory 
effect is very general and has been observed in ex- 
tracts prepared from living material covering nearly 
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the whole range of biology (pig pancreas, beef liver, 
different organs of the honey bee, worker maggots 
of the honey bee, grasshopper’s eggs, Aspergillus 
niger, Penicillium Rochefort, Bac. pyocyaneus), it 
seems scarcely probable that pig liver juice should 
differ from beef liver juice in this respect. 

A detailed account of our investigation will be 
given elsewhere. 

P. J. Fopor 
Dept. of Biological and Colloidal Chemistry, 
Hebrew University, Jerusalem. 
Jan. 19. 

* Fodor, P. J., Nature, 158, 375 (1946). A detailed report is in the press. 
: Copesistuee, C., Die Fermente, 1st Supp., 38 (Junk, den Haag, 


* Falconer, I. 8., and Taylor, D. B., Biochem. J., 40, 831 (1946). 


Changes in the Electrophoretic Pattern of 
Cow’s Milk during Early Lactation 

DIFFERENCES in composition of colostrum and milk 
are well known, but with few exceptions have not 
been thoroughly studied by modern physico-chemical 
methods. During investigations of milk proteins 
which are to be published elsewhere, I have also 
studied samples of colostrum, and milk and whey 
recovered from these samples in the electrophoresis 
apparatus of Tiselius. All experiments were carried 
out in phosphate buffer at pH 7-7 and ionic strength 
0-1. The diagrams reproduced are from the positive, 
ascending side of the apparatus. The samples were 
taken from cow’s milk given on the day of delivery 
and 1, 3, 7 and 37 days thereafter. 
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In an electrophoresis diagram of milk (A), there 
are two main peaks, c, and c,, corresponding to 
caseins, and a small one, w,, corresponding to lactal- 
bumin and lactoglobulin of the whey. (Another peak 
of whey protein, w,, is overlapped by c,.) In experi- 
ments with colostrum, diagrams are obtained (B) 
which are quite different from those with ordinary 
milk. The main difference is the presence of two new 
peaks, i, and #,, in the case of colostrum. Of these, 
+, is evidently overlapping w,. During the following 
days these decrease and the casein fractions come to 
dominate the diagram. After seven days there is 
only a very small difference, in comparison with the 
ordinary milk diagram. 

Since the difference between colostrum and milk 
depends chietly upon differences of the whey-forming 





components, whey has been prepared from tho milk 
samples and investigated in the same manner, 
Diagrams of colostrum whey (D) are entirely different 
from those of ordinary whey (C). In the first case, 
the w,- and w,-peaks are very small, and two new 
peaks, ¢, and i,, dominate the diagram. The s!owest 
moving of them has been observed by Smit)! and 
called ‘immunoglobulin’. During succeeding days 
the picture changes rapidly (C), the w,- and w, -peaks 
increasing and the #,- and i,-peaks decreasing. As 
early as one day after delivery the shape of the 
diagram is markedly changed in this direction. After 
seven days it is the same as for ordinary whey. 
Mobility figures for components mentioned ar 
collected in the accompanying table. 





Mobilities of different peaks 
x 10° cm.* volt~' sec.~' 
Samples non 
investigated i ¢: 
and 








Colostrum (B) 

wa from colostrum 
(D) 

Milk seven days after 


| Whey from milk seven 
| or thirty-seven days 
| after delivery (C) 








Thus the difference in protein composition between 
milk and colostrum is not due simply to an increased 
proportion of the whey components. Marked qualita- 
tive changes in the whey proteins also occur. These 
changes, as well as the increased protein content, 
are rapidly transient. 

ANDERS GRONWALL 
Institute of Physical Chemistry, 
University, Uppsala ; 
Institute of Animal Physiology, 
Agricultural College, Uppsala. 
Jan. 27. 
* Smith, E. L., J. Biol. Chem., 164, 345, and 165, 665 (1946 


Effect of the Source of Nitrogen in the Medium 
on the Formation of Penicillin by Surface 
Cultures of Penicillium notatum 


A FRACTION which is active in stimulating penicillin 
formation may be prepared from aqueous extracts of 
seed peas either dried or green by means of ethanol 
precipitation’. 

The active ethanol-insoluble fraction, however, 
must be used at the correct dry matter concentration 
if consistent yields are to be obtained*. Using as 4 
basis the idea that a definite amount of substance 
must be present in the medium, we tested first the 
effect on penicillin formation of a number of com- 
pounds which either had been isolated from, or might 
be postulated as occurring in, pea extracts. 

Since then we have tested for their effect in 
stimulating penicillin formation a number of nitrogen- 
containing chemical compounds which could not be 
regarded as existing in vegetable extracts. 

The results obtained indicate that penicillin forma- 
tion may be stimulated by diverse chemical com- 
pounds. 

A basal medium containing 0-3 per cent NaNO), 
0-05 per cent KH,PO,, 0-025 per cent MgSO,.7H,0, 
1 per cent NaCl and 3 per cent lactose was made up, 
and to this the compound under test was added s° 
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TABLE 1 
Mould growth as wet weight of mycelium in gm., penicillin formation 
(ynits/c.c.) and pH developed after 8 days in 40 c.c. medium containing 
pagal constituents, 1-5 per cent gl and compound under test in 
: amount equivalent to 56 mgm. of nitrogen 
a ] 
Wet weight 
; ho Titre 
Compound of — unite/e.c. | 
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Nicotinic acid 
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that the nitrogen content was 56 mgm./40 c.c. 
nedium (that is, 140 mgm. per cent). 

The initial pH of the medium was adjusted in all 
ases to 5-6. 

Since, when the active fraction from peas was used 
st its most stimulating concentration, 1-5 gm. per 
ent of glucose (or its carbohydrate equivalent) was 
present, this concentration of glucose was added to 
ach compound under test. 

In the experiments described Penicillium notatum 
\249.B21 in surface culture was used, but preliminary 
experiments with submerged aerated cultures show 
that similar results may be obtained. 

The wet weight of mycelium has been used as a 
measure of mould growth. 

Representative results with various nitrogen- 
containing compounds are shown in Table 1. Low 
yields were obtained with the following amino-acids 
ad other nitrogenous compounds: dl-tyrosine, dl- 
wrine, [(—)-cystine, dl-aspartic acid, l(+-)-glutamic 
wid, I(+)-arginine, [(+-)-histidine, dl-tryptophan, 
\—)-proline, asparagine, trimethylamine hydrochlor- 
ide, diethylamine hydrochloride, hypoxanthine and 
potassium thiocyanate. The following nitrogenous 
ompounds had no stimulating effect on penicillin 
frmation although growth in their presence was 
nod: glycine, dl-alanine, dl-valine, d-isoleucine, 
i-phenylalanine, Jl-dihydroxy-phenylalanine,  dl- 
néthionine, dl-lysine, urea, m-propylamine and 
holine. 

The results show that a wide variety of nitrogen- 
otaining compounds has an effect in stimulating 
penicillin formation, and we cannot relate this 
timulating effect to the presence of any definite 
hemical group in the substances tested. 

It will be seen that gelatin forms a good basis for 
isynthetic medium. Using gelatin as a source of 


TABLE 2 
Yould growth, penicillin formation and pH developed after 8 days, 
2 # c.c. of medium containing basal constituents, gelatin to give a 
uitogen content of 56 mgm., and carbon-containing compounds under 
mt to give a concentration in the medium of 0-6 gm. (that is, 
1°5 gm. per cent) 
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i | 
Wet weight | 
Compound | of mycelium | bo 
(gm.) | units/c.c. 
Xylose 
Glucose 
Sorbose 
Maltose 
Trehalose 
Ra ffinose 
Inulin 
Adonitol 
Methyl alcohol 
Ethyl alcohol 
Sodium acetate 
Ethyl acetate 
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nitrogen, sources of carbon other than glucose have 
been tested. Typical results are shown in Table 2. 

The results show that when good growth did occur 
there was marked stimulation of penicillin formation, 
and that a variety of carbon-containing compounds 
could be used. 

As with the active fraction prepared from peas, 
the concentration of sodium chloride in the synthetic 
media had a marked effect in stimulating penicillin 
formation, as will be seen in Table 3. 


TABLE 3 
The effect of the concentration of sodium chloride on penicillin forma- 
tion in the basal medium containing gelatin equivalent to 56 mgm. 
of nitrogen and raffinose at a concentration of 0-6 gm. per 40 c.c. of 
medium 





Lactose % of mycelium Titre 


(gm.) 








i 
Wet weight | 
| 
| 
| 


1-49 50 
1-91 100 
1-54 240 





By means of the differential assay, we have found 
that the type of penicillin formed in most cases was 
penicillin —X-. 

A full account of these investigations will be 
published elsewhere. 

R. P. Coox 
MarGARET B. Brown 
Department of Biochemistry, 
University College, 
Dundee. 
Jan. 17. 


* Cook, R. P., Tulloch, W. J., Brown, M. B., and Brodie, J., Biochem. 
J., 38, 314 (1945). 

* Cook, R. P., and Brown, M. B., Proc. Roy. Soc. Edin., B, in the press 
(1947). 


Australopithecinz or Dartians 


WHEN Prof. Raymond Dart, of the University of 
the Witwatersrand, Johannesburg, announced in 
Nature’ the discovery of a juvenile Australopithecus 
and claimed for it a human kinship, I was one of 
those who took the point of view that when the adult 
form was discovered it would prove to be near akin 
to the living African anthropoids—the gorilla and 
chimpanzee*. Like Prof. Le Gros Clark*, I am now 
convinced, on the evidence submitted by Dr. Robert 
Broom‘, that Prof. Dart was right and that { was 
wrong; the Australopithecine are in or near the 
line which culminated in the human form. My only 
complaint now is the length of the name which the 
extinct anthropoid of South Africa must for ever bear. 
Seeing that Prof. Dart not only discovered them but 
also rightly perceived their true nature, I have 
ventured, when writing of the Australopithecine, to 
give them the colloquial name of ‘Dartians’, thereby 
saving much expenditure of ink and of print. The 
Dartians are ground-living anthropoids, human in 
posture, gait and dentition, but still anthropoid in 
facial physiognomy and in size of brain, It is much 
easier to say there was a ‘Dartian’ phase in man’s 
evolution than to speak of one which was ‘australo- 
pithecine’. 

ARTHUR KEITH 

Downe, Kent. 

Feb. 15. 
1 Nature, 115, 195 (1925). 
* Nature, 115, 234 (1925). 


* Nature, 159, 216 (1947). 
*“The South African Fossil Ape-Men : The Australopithecingw”’ (1946). 
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CAREERS IN ZOOLOGY 


bey pen in Zoology—Possibilities and Train- 
ing’’ was the subject of a discussion at the 
annual meeting of the Association of British Zoologists 
held in London on January 11. The Council had 
proposed this topic in an endeavour to provide those 
responsible for the teaching of zoology in schools, 
universities and kindred institutions with some 
guidance on openings likely to be available for young 
zoologists in the future and what, if any, special 
directions training should take. 

Early in the discussion it became apparent that the 
field of employment in zoology is clearly divided into 
two parts: (i) teaching coupled with academic re- 
search, and (ii) applied work with research that is, to 
some extent at least, ad hoc and directed. All speakers 
who alluded to this division expressed their dissatis- 
faction with its existence, and stated that they 
believed that for the general health of zoology it is 
imperative to break down the division as soon as 
possible. Prof. J. Gray (Cambridge), opening the 
discussion, emphasized the desirability of enco i 
first-class students to enter the applied field, where 
interesting but difficult problems await solution ; 
increased facilities for fundamental research and a 
feeling of intellectual freedom are at least as important 
as high salaries. At present there is little relation 
between the supply and the demand for recruits ; 
the numbers involved are often small, and no one 
could afford to undergo specialist training in such 
subjects as helminthology and protozoology unless 
assured of a reasonable career. Prof. Gray felt that 
many existing difficulties would be overcome if 
there were closer liaison between university teaching 
departments and institutions undertaking applied 
studies ; he felt that much could be said for extending 
-the principle whereby individuals should occupy 
simultaneously a university post and an official 
position under such organisations as the Medical or 
Agricultural Research Councils. 

Dr. F. P. Coyne (Imperial Chemical Industries, 
Ltd.) suggested that what industry and commerce 
require of the entrant into the field of applied zoology 
is not that he be a ready-made specialist, but that 
he have a capacity for clear thinking. The idea that 
he need have an encyclopedic knowledge of a special 
field, or of the whole of zoology for that matter, is 
found among non-applied zoologists but not among 
those already in the applied field. Beyond a general 
training in zoology, the best additional qualification 
for applied work is probably a degree or diploma in 
agriculture. An acquaintance with statistical methods 
is also desirable, first so that the output of statistical 
departments can be appreciated, and secondly that 
experiments can be planned from the beginning in a 
form that willgive results that statisticians can readily 
deal with. This does not, of course, mean that the 
zoologist should attempt to become a fully developed 
mathematician. 

Prof. C. H. Waddington (Edinburgh) began his 
observations by pointing out that while Britain had, 
at one time, led the field in genetics, the subject has 
latterly fallen behind somewhat, andthe maindevelop- 
ments have been taking place elsewhere. Genetics 
cannot be purely a study of breeding experiments, 
but successful research is dependent on parallel 
advances of knowledge in the physiology of plants 
and animals, and in the analysis of exactly what 
factors contribute toward the qualities of plant or 
animal that it is desirable to improve. He illustrated 
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this by pointing out some of the many fac 
contribute toward a satisfactory milk-yiel 
cows. Another field in which advances 
to be made is that of genetics in relation t 
evolutionary processes. Prof. Waddington s:; 
that genetics should be more integrated 
general subject of analytical biology, and 
tendency towards the separation of genetic: 
zoology should, if possible, be reversed. 
laboratories of genetics will require zoo! 
well as specifically trained geneticists. 

Speaking of fisheries research and work 
biology generally, Mr. Michael Graham (| 
Laboratory, Lowestoft) pointed out tha 
proposed developments may lead to an ay 
intake of some two or three individuals ev: 
this could not be expected to be a regula 
owing to inevitable inequalities in age-gr 
ployed. He therefore suggested that while an 
ual student might well train for fisheries or other 
marine research, if aptitude had been shown, he 
would be well advised to have a good alternative 
subject, with which to seek employment should 
openings in fisheries and related work prove to 
be few and far between. Mr. Graham pointed out 
that it is now possible to gain some information 
about the financial side of careers in zoology by 
reference to the White Paper on the Scientific 
Civil Service, since the conditions laid down 
therein apply to work undertaken or supported 
by Government institutions, and would certainly 
be used as a guide by the majority of research 
stations. 

An interesting account of developments in the 
relatively small field of research on the anti-fouling 
of ships was given by Prof. J. E. Harris (Bristol). He 
pointed out that while this work will be almost 
certain to continue, it cannot be expected to absorb 
a large number of zoologists. Prof. Harris emphasized 
that this applied work brings the research worker 
into contact with fundamental problems of marine 
biology; and that those who control financial 
aspects are becoming convinced that the division 
between the applied field and the non-applied is, 
perhaps, much less apparent in this field than else- 
where. 

Dr. E. L. Taylor (Veterinary Laboratories, Wey- 
bridge), discussing veterinary science generally and 
helminthology in particular, pointed out that work 
in these fields tends perhaps to overlap into other 
fields to a greater extent than any other type of 
work in which zoologists normally find employment. 
However, it would not be desirable to add pharmaco- 
logy, for example, to the zoologist’s equipment ; 
but perhaps the general subject of parasitism in all 
its manifestations, and including immunity, might 
receive more attention in the general training of 
zoologists. Dr. Taylor stressed the fact that the 
fundamental approach to the problems of parasitic 
diseases is ecological, since all these diseases are, on 
final analysis, the result of man-made derangements 
of environment. Losses due to parasitic disease are 
enormous, and it is to be hoped that, in future, 
zoologists, even if in limited numbers, may find 
employment in this field. 

The field of employment before the young entomo- 
logist was analysed by Dr. V. B. Wigglesworth (Cam- 
bridge). It consists—with exceptions, of course— 
of a limited number of openings in teaching, which 
is in fact part of pure zoology ; a limited number in 
systematic entomology or museum work; and 4 
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TS that # wach larger number in applied work. An applied 
in dairy entomologist is primarily an investigator, and he 
‘Te dup js not fully trained until he is acquainted with the 
Seneral @ j.dustry which he serves. University training should 
S8ested @ therefore aim at a synthesis of insect morphology, 
ito the physiology and taxonomy, and afterwards a year or 
© past B two of research. In addition, the applied entomologist 
~* from wil require at some stage a training or a period of 
Futur apprenticeship in the industry which he is to serve. 
3188 4 Hi pr, Wigglesworth concluded by enumerating some 


of the very diverse organisations wherein entomo- 
logists can seek employment if prepared to carry 
out applied work. 

In the general discussion among members which 
followed the introductory papers, a number of 
points were made. It was suggested that biology, and 
therefore zoology, is now such a complex subject, 
with roots deep down in chemistry, physics and 
mathematics, that certain preliminary training in 
these subjects should be insisted upon before work in 
wology itself is commenced at any other than a most 
dementary level. Such training is required for 
medicine ; why should zoology exempt its trainees 
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opinion was expressed that systematists gradually 
develop in the course of general zoological training, 
and few, if any, could be specifically trained for 
taxonomic work. In any event, systematics is a 
very specialized field, and a relatively small one 
compared with the rest of the general field of 
zoology. 

One speaker suggested that the rising cost of 
living, along with the relatively poorer career pros- 
pects in biology, is leading to an ever larger number of 
potential zoologists taking up medicine rather than 
noology ; but this point of view was immediately 
controverted by another speaker. 

The fact that zoologists appear to have succeeded 
in @ great number of non-zoological war jobs was 
cited as showing that zoology as a discipline has 
very considerable educative value, as distinct from 
being a subject of training in a specific technical 
field, and that it is desirable that this should be 
stressed. To speak of ‘training’ in zoology implies 
in itself that the trainee is to become a professional 
zoologist. No one would talk of a ‘training’ in classics, 
but an ‘education’ in classics was held to fit a man for 
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TUDIES on the properties of single fibres have 

been particularly successful in increasing our 
knowledge of the structure of natural and synthetic 
high polymers and of the basic principles underlying 
many industrial processes. Special techniques have 
been developed to overcome the experimental 
difficulties involved in making measurements on 
single fibres, and many of these methods were dis- 
cussed at a Conference on Single Fibre Testing held 
by the Textile Institute in the University of Leeds 
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on January 29. The February issue of the Journal 
of the Textile Institute, in which the papers read at 
the Conference are published, forms a valuable 
addition to scientific literature, and will be a useful 
practical reference volume for all who are interested 
in this field of investigation. 

Determinations of breaking load, extension at 
break, and other elastic properties which have 
attracted many workers were discussed by R. Mere- 
dith, and an instrument designed by J. Sikorski, 
C. S. Whewell, and H. J. Woods was described in 
detail on account of its having proved satisfactory 
for making such measurements over a period of ten 
years. Interest in studies on bending has recently 
been intensified, and measurements of bending 
modulus may be made simply by the use of apparatus 
described by P. Carlene and by L. G. Wilson. R. H. K. 
Thomson and D. Traill gave an account of an appara- 
tus designed to assess the resistance of fibres to 
repetitive bending—a property which is equally 
important, although some doubt was expressed as to 
the correlation between results obtained by this 
method and those obtained on material in bulk. 
Deformation of fibres by shearing stresses was 
considered by A. Finlayson, and papers by R. 
Meridith and by W. E. Morton and F. Permanyer 
supply details of satisfactory methods for measuring 
torsional rigidity and torsional relaxation, which are 
particularly significant in relation to the spinning of 
textile fibres. Determination of axial swelling by 
direct microscopic observation is slow and difficult, 
especially with fibres of varying and irregular cross- 
sections, but new methods of measurement devised by 
J. M. Preston and 8. Das Gupta and by F. L. War- 
burton are much simpler. 

Other fibre properties, less frequently studied, were 
the subjects of a contribution by J. M. Preston on 
the refractive index of textile fibres, and an 
interesting account of preliminary experiments by 
G. E. Collins on the surface tension method for 
measuring the perimeter of a fibre and the contact 
angle. 

Weighing the single fibre is a necessary operation 
in most investigations, and has in the past been 
done by using torsion balances. These instruments 
are delicate and often lack stability, but the 
cantilever microbalance of E. Lord is more 
robust and stable, and is very suitable for routine 
work. 

Sampling is one of the most important aspects 
of single fibre testing, and statistical analysis of the 
results is in most cases necessary. These topics 
were discussed by R. C. Palmer and H. E. Daniels, 
who illustrated their contribution by reference to the 
measurement of fibre length. The value of modern 
single fibre testing is possibly best illustrated by the 
results which have been obtained on animal fibres, 
for although opinions may differ on the detailed 
interpretation of certain observations, studies on the 
properties of natural and chemically modified animal 
fibres under various conditions have been particularly 
successful. Some of this work was described by 
J. B. Speakman, who gave a lucid account of the 
uses of load/extension curves, set, and supercontrac- 
tion in the routine control of wool textile processes 
as well as in research on the chemistry of animal 
fibres. The new techniques developed by R. D. 
Preston and by F. Happey and A. W. Porter for 
obtaining X-radiograms of single fibres should also 
prove valuable in investigations on the structure of 
fibres. C. S. WHEWELL 
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FORTHCOMING EVENTS 


Saturday, March 22 
BRITISH INSTITUTE OF RADIOLOGY (at the French Institute, Queens- 
berry Place, London, 3.W.7), at 10.15 a.m.—Prof. D. W. Smithers : 
“The Radiotherapist and the Cancer Patient’’ (Presidential Address) ; 
at 2 p.m. (at the Roya! Cancer Hospital (Free), Fulham Road, London, 
58.W.3).— Demonstrations. 


Monday, March 24 


ROYAL SOCIETY OF ARTS (at John Adam Street, Adelphi, London, 
W.C.2), at 5 p.m.—Dr. J. A. V. Butler: ““Enzymes—their Isolation, 
Structure, Mode of Action and Place in Nature” (Cantor Lectures, 3), 

INSTITUTION OF THE RUBBER INDUSTRY, MANCHESTER SecTION 
(at the Engineers’ Club, Albert Square, Manchester), at 6.15 p.m. 
Mr. F. BE. Brown: “Engineering Economy in the Rubber Factory”, 

ROYAL STATISTICAL SOCIETY, SHEFFIELD BRANCH of the INDUSTRIAL 
APPLICATIONS SecTION (in Room BI, Department of Mechanical 
Engineering, The University, St. George’s Square, Sheffield), at 
6.30 p.m.—Mr. A. Brownlee: “The Value of the Factorial Experi- 
ment in ¢ themicai Investigations and its Development”’. ‘ 

INSTITUTION OF ELECTRICAL ENGINEERS, LONDON STUDENTS 
SECTION (joint meeting with the ASSOCIATION OF LONDON STUDENTS 
OF THR LNSTITTTION OF CIVIL ENGINEERS and the LONDON GRADUATES’ 
SECTION of tne INSTITUTION OF MECHANICAL ENGINEERS, at Savoy) 
Place, Victoria Embankment, London, W.C.2), at 7 p.m.—Short 
papers on “Hydro-Electric Power Schemes”. 

INSTITUTE OF BRITISH FOUNDRYMEN, SHEFFIELD BRANCH (at the 
Royal Victoria Station Hotel, Sheffieli), at 7.30 p.m.—Mr. G. W. 
Nicholls: “Machine Tool Castings’’. 


Tuesday, March 25 


FEDERATION OF BRITISH INDUSTRIES (at the Queen's Hotel, Birm- 
ingham) Conference on “Industry and Research”. At 10 a.m.— 

“Research and Economie Recovery” ; at 2 p.m.—“Industrial Research 
in the Midlands’’. 

ROYAL ANTHROPOLOGICAL INSTITUTE (at 21 Bedford Square, Lon- 
don, W.C.1), at 5.30 p.m.—Sir Theodore Tasker: “Prehistory and 
Anthropology in the Hyderabad Deccan”’. 

SHEFFIELD METALLURGICAL ASSOCIATION (at 198 West Street, 
Sheffield), at 7 p.m.—Mr. H. Wrighton: “Reflections on War-time 
Steel Inspection”. 

SOCIETY OF INSTRUMENT TECHNOLOGY (at the Royal Society of 
Tropical Medicine and Hygiene, Manson House, 26 Portland Place, 
London, W.1), at 7 p.m.—Mr. R. Meakin: “Electronics in Non- 
destructive Testing’’. 


Wednesday, March 26 


PHYSICAL Society, CoLtourR Grovp (at the Royal Photographic 
Society, 16 Princes Gate, London, 8.W.7), at 3.15 p.m.—Mr. M. E. 
Clarkson, Dr. O. L. Davies and Dr. T. Vickerstaff: “A Statistical 
Investigation of some Aspects of Colour Harmony”. 

ROYAL SocteTy or Arts (at John Adam Street, Adelphi, London: 
W.C.2), at 5 p.m.—Dr. A. J. Turner: “Flax Utilisation’’. 

SOCIETY OF CHEMICAL INDUSTRY, NUTRITION PANEL (at the Chem- 
ical Society, Burlington House, Piccadilly, London, W.1), at 6.30 p.m. 

-Dr. Kenneth Mellanby: “Human Water Requirements” (all mem- 
bers of the Food Group are invited). 

INSTITUTION OF NAVAL ARCHITECTS (at 10 Upper Belgrave Street, 
London, 3.W.1).—Annual General Meeting. 


Thursday, March 27 


MINERALOGICAL SoctetTy (at the Geological Society, Burlington 
House, Piccadilly, London, W.1), at 5 p.m.—Scientific Papers. 

ROYAL ABRONAUTICAL SOcIETY (at the Institution of Civil Engineers 
Great George Street, London, 8.W.1), at 6 p.m.—Air Vice-Marshal 
E. B. Addison: “The War in the Ether’’. 

SHEFFIELD METALLURGICAL ASSOCIATION, REFRACTORIES GROUP 
(at 198 West Street, Sheffield), at 7 p.m.—Mr. J. E..Pluck: “Open 
Hearth Refractories and Insulation’’. 

TEXTILE INSTITUTE, BELFAST SECTION (at the College of Technology, 
Belfast), at 7.30 p.m.—Dr. R. G. Fargher: ““Trends in the Continuous 


Processing of Textiles’’. 
Friday, March 28 


INSTITUTION OF MECHANICAL ENGINEERS (at Storey’s Gate, | 
comer s Park, London, 5.W.1), at 5 p.m. —Annual Generai Mee! 
Mr. J. A. Sumner: “The Norwich Heat Pump”; Mr. T. F. T 
“The Air Cycle Heat Pump”. 
ROYAL INSTITUTION (at 21 
9 p.m.—Sir Harold Spencer Jones, 
Stars”’. 


Albemarle Street, London, W.1), at 
F.R.S.: “Eeclipsing Variable 


Tuesday, March 25—Friday, March 28 

INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, Victoria 
Embankment, London, W.C.2).—Convention on “Radiocommunica- 
tion with particular reference to War-time Activities and their possible 
Influence on Peace-time Development’. 
Tuesday, March 25 

At 5.30 2a— Stafford Cripps, P.C.: Opening Ceremony. 
Colonel Sir Stanley Angwin, K.B.E. : pdisonaatiastibes in War’. 
Wednesday, March 26 

At 9.45 a.m.——"Long Distance Point-to-Point Communication”’ ; 
at 11.30 a.m.—‘Naval Communication”; at 2.30 -m.—**Military 
and Aeronautical Communication”; at 6 p.m.—*“ Communica- 
tion”’. 


NATURE 


March 15, 1947 Vol. ig9 


Thursday, March 27 

At 9.45 a.m.—‘“Short-Distance Communication" (1); at 11.99 
—“Short-Distance Communication” (2); at 2 30 a os ’ Direeti 
Finding”; at 6 p.m.—‘War-time Broadcasting” 
Friday, March 28 


At 9.45 a.m.— tion’ 
at 6 p.m.—Sir Clifford Paterson, F.R.S. 
and Future Trends”. 


Wednesday, March 26—Friday, March 28 


INSTITUTION OF NAVAL ARCHITECTS (at the Royal United 
Institution, Whitehall, London, 5S.W.1).—RFighty-eight 
Meetings. 


; at 2.30 P. m.—**Radio Com 
“Review of the Con 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments og 
before the dates mention 

SENIOR ATTENDANT (Grade A Technician, male or female) to take 
charge of the small-animal colony—The Secretary, Rowett Researh 
Institute, Bucksburn, Aberdeenshire (March 31). 

LECTURER IN TEXTILE CHEMISTRY—The Registrar, College of 
Technology, Manchester 1 (March 31). 

LECTURER IN CHEMISTRY—The Secretary, The University, Abe. 
deen (April 4). 

Sor, CHEMIST, and a MYCoLoaisT, in the Kenya Forest Department 

-The Director of Recruitment, Colonial Service, 15 Victoria Street, 
London, 8.W.1 (April 5). 

CHAIR OF ZOOLOGY-—The Secretary, The University, Edmund Street, 
Birmingham 3 (April 14). 

CHAIR OF PHONETICS tenable at University College—The Academic 
Roane, University of London, Senate House, London, Wi) 
(April 15). 

KORICULTORAL CHuEeMist in the Nyasaland Department of Agr 
culture—The Director of Recruitment, Colonial Service, 15 Victoria 
Street, London, 8.W.1 (April 15). 

DEWAR RESEARCH FELLOWSHIP, tenable in the Davy Faraday 
Research Laboratory—The General Secretary, Royal Institution, ri 
Albemarle Street, London, W.1 (April 15). 

LECTURER IN THE DEPARTMENT OF PHYSICS—The Secretary, Bedford 
College for Women, Regent’s Park, London, N.W.1 (April 24). 

PRoFEssorsS (2) OF MATHEMATICS (one with special qualification 
in Hydro- and Aerodynamics, the other in Statistics)}—Prof. 8. . 
7 oe of Mathematics, University of Toronto, Toronto, © 
(May 1). 

FELLOWSHIP associated with the memory of the late Mr. E. B. 
Stringer—The Bursar’s Clerk, King’s College, Cambridge (May 1), 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Economic of the eel Dublin Society. Vol. 3, No. 
18; The Influence of Mechanica) Treatment of Milk and Cream on 
the Size DeeRatien of the Fat Globules. By J. Lyons. Pp. &- 
272. 2s. Vol. 3, No. 19: e F Value of Seaweeds. By B. J. 
} Me, P. Collins and M. (Kelly, Pp. 273-292. 2s. (Dublin : 

, Ltd. on : Williams and Norgate, 


National Central Library. 30th Annual Re 
Committee for the Year ending February 28th, 1 
National Central Library, 1946.) 

Chemica! — Tenth ion, 1945. Pp. 8. (London : 


Council, 194 
Yommission. Leaflet No. 2: Adelges 
las Fir and Sitka Spruce. potas edition. Pp. 4 
er Heart-Rot. -- oh =: . 8. Leaflet No. 14: 
tion. . 4. Leaflet 
12. Leaflet No. 18: 


Pp. 
ponies Fir. Revised edition. & 
1946.) Free. 1 
Instrument Practice. Edited "by Dr. H. B. Cronshaw. Pubi 


monthly. Vol. 1, No. 1, November. Pp. 42. Saat United Trade 
Press, Ltd., 1946.) Subseri tion, 30%. per yea [312 

The Rationalist Annual for the Year i947, ” Edited by reins 
Watts. Pp. 110. (London: C. A. Watts and Co., Ltd., en - 
net. 


Other Countries 


Commonwealth of Australia: Council for Scientific and Industrial 
5 Aphid Populations, Resistance 
5, A 
Leaf Roll. By J. G. Auld, D. O 
32. (Melbourne : Government Printer, 1946.) 
Smithsonian Institution : United States National Museum. 
192: The oo te Land Mollusks of the Family Se a 
the Island Hispaniola 4 the Bahama 
Bartsch. Pp. iv + 262. ashington, D.C. : 
~~ Hal Coller conte ical Agriculture. Interim Report on 
mpe lege re. 
Research, 1944-45. Pp. 4. (Trinidad: imperial ‘oltege of Troi 
Agriculture, 1946.) 1s. 
useum. Arsberetning, 1938-39. . 114. Areboretaiaa, 
Arsberetning, 1940-41. . 97. Arsberetail 
q ” Arsberetning, 1942-43. Pp. 94. (Bergen : 
John Griegs Bokirychker, 1939-1943.) [ 
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